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Kennedy  prepared  this  report. 
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Branch,  IJMVD,  and  B.  J.  Garrett,  Chief,  Hydraulics  Section,  Hydraulics 
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Metric  (SI)  to  U.  S.  Cur.toinary 


millimetres 

0.03937007 

inches 

centimetres 

0.3937007 

inches 

metres 

3.280839 

feet 

cubic  centimetres 

0.06102376 

cubic  inches 

milligrams 

2.201+622  x 10 

-6 

pounds  (mass) 

grams 

0.002204622 

pounds  (mass) 

millilitres 

0.000261+172 

gallons  (U.  S.  liquid) 

milligrams  per  litre 

6.21+2797  * 10 

-5 

pounds  per  cubic  feet 

grams  per  litre 

1.0 

parts  per  million 

Celsius  degrees  or 
Kelvins 

1.8 

Fahrenheit  degrees* 

Cl- 

S. Customary  to  Metric 

(SI) 

inches 

25 . 1+ 

millimetres 

inches 

2.51+ 

centimetres 

f eet 

0.301+8 

metres 

yards 

0.911+1+ 

metres 

miles  (U.  S.  statute) 

1.609  31+ 1+ 

kilometres 

square  miles 

2.589988 

square  kilometres 

acres 

I+0I+6.856 

square  metres 

acre-feet 

1233.1+82 

cubic  metres 

pint:;  (U.  S.  liquid) 

1*. 7 31765  * 10 

-i+ 

cubic  metres 

( Coni inued ) 

* To  obtain  Fahrenheit 
following  formula:  F 

from  Kelvins  (K),  use: 

(F)  degree.-  from  Celsius  (c)  readings,  use  the 
= 1.8(c)  + 32,  To  obtain  Fahrenheit  readings 
: F = 1.8(K  - 273.15)  + 32. 
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Multiply 


&L 


To  Obtain 


U.  S.  Customary  to  Metric  (Si)  (Concluded) 


cubic  feet  per  second 
ounce  (mass) 
pounds  (mass) 
tons  (short) 
Fahrenheit  degrees 


0.02831685 
28.31+952 
0.1453592!+ 
907 . 181+7 
0.555 


cubic  metres  per  second 

grams 

kilograms 

kilograms 

Celsius  degrees  or 
Kelvins* 


* To  obtain  Celsius  (c)  temperature  readings  from  Fahrenheit  (F)  read- 
ings, use  the  following  formula:  C = (0.555)(F  - 32).  To  obtain 

Kelvin  (K)  readings,  use:  K = (0.555)(F  + 1+59.67). 
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INVENTORY  OF  SEDIMENT  SAMPLE  COLLECTION  STATIONS 
IN  THE  MISSISSIPPI  RIVER  BASIN 
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PART  I : INTRODUCTION 

Background 

1.  The  continuous  process  of  sediment  transport  and  deposition  in 
the  streams  of  the  Mississippi  River  Basin  has  resulted  in  a variety  of 
problems  that  must  be  dealt  with  by  U.  S.  Government  and  state  agencies 
and  the  private  sector.  Although  there  has  always  been  measurable  sedi- 
ment flow  in  the  streams  of  the  basin,  intensive  use  of  the  land  for 
agricultural  purposes  during  the  later  part  of  the  19th  century  and 
early  part  of  the  20th  century  resulted  in  streams  that  were  heavily 
laden  with  sediment.  Because  of  the  increased  sediment  present  in  the 
streams,  the  design  life  of  flood-control  reservoirs  was  reduced,  navi- 
gation channels  became  shallow  or  impassable,  public  water  supply  puri- 
fication became  more  expensive,  and  water  needed  for  agricultural  and 
industrial  purposes  deteriorated  in  quality.  Eroded  farmlands  became 
useless  for  agricultural  activities,  and  the  abandoned  areas  compounded 
the  problem  because  there  was  no  vegetative  cover  to  inhibit  further 
erosion  induced  by  natural  forces,  such  as  wind  and  rain.  Also,  as  more 
economical  methods  for  the  surface  mining  of  coal  were  developed  in 
Appalachia,  these  activities  contributed  great  quantities  of  sediment  to 
streamflows . 

2.  As  the  availability  of  virgin  farmland  decreased  and  naviga- 
tion, flooding,  and  water-quality  problems  increased,  it  became  apparent 
that  a basin-wide  effort  must  be  implemented  to  significantly  reduce  sed- 
iment discharges  into  all  main  stem  waterways  and  tributaries  of  the  Mis- 
sissippi River  Basin.  Programs  were  initiated  by  several  U.  S.  Govern- 
ment and  state  agencies  to  reduce  stream  sediment  loads  and  conserve 
valuable  topsoil.  The  participating  Federal  agencies  included  the  Army 
Corps  of  Engineers.  (CE),  the  1’orest  Service,  the  Bureau  of  Reclamation, 
the  U.  S.  Geological  Survey  (USGS),  the  Soil  Conservation  Service, 
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and  the  Tennessee  Valley  Authority. 

3.  As  a part  of  this  basin-wide  effort,  farmers  were  encouraged 
to  use  contour  plowing  techniques;  lands  denuded  of  vegetation  were 
replanted  with  trees  and  grass;  small  dams  were  constructed  on  higher- 
order  streams;  and  streambanks  were  stabilized.  Also,  beginning  in 
the  early  1930's,  a series  of  multipurpose  dams  was  constructed  on  the 
Tennessee,  Missouri,  and  Kansas  river  tributaries  to  conserve  water, 
control  flooding,  generate  hydroelectric  power,  provide  public  recrea- 
tion areas,  and  act  as  sediment  traps.  As  a result  of  these  efforts, 
sediment  loads  in  the  Mississippi  River  and  its  tributaries  were 
measurably  reduced. 

4.  Although  the  collective  results  of  the  Federal  and  state  pro- 
grams to  reduce  stream  sediment  loads  and  conserve  topsoil  had  positive 
results,  it  was  difficult  to  assess  the  effectiveness  of  each  program  on 
an  individual  basis.  Much  sediment  data  was  available  for  analysis; 
however,  the  reliability  of  the  methods  used  for  the  collection  of  the 
samples,  the  laboratory  analysis  of  the  samples,  and  the  reduction  and 
reporting  of  the  resulting  data  were  not  generally  known  on  a basin-wide 
basis.  An  inventory  was  needed  to  locate  those  stations  in  the  basin 
that  had  long  periods  of  record  and  reliable  data.  The  U.  S.  Army  Engi- 
neer Waterways  Experiment  Station  (WES)  made  a study  to  meet  this  need 
in  1930  and  1931  (References  1 and  2);  however,  these  documents  are  now 
outdated,  and  current  (1976)  information  is  needed  on  sediment  sample 
collection  stations  pertinent  to  the  Corps  mission  in  the  basin. 


Fur] ipse  and  Cu-pe 

r 

5.  The  purpose  of  the  effort  described  herein  was  to  update  pre- 

| . i 

vious  WES  sediment  investigations.  This  study  includes  a general 

discussion  of  the  effects  of  physiographic  and  cultural  conditions  on 
the  sediment  flow  in  the  Mississippi  River  Basin,  a comprehensive  inven- 
tory of  sediment  sample  collection  stations  pertinent  to  the  Corps 
mission  in  the  Mississippi  River  Basin,  and  narrative  summaries  (Appen- 
dix A)  for  key  stations  selected  from  the  inventory.  The  stations 

10 


i 

I 


■ j 

\ 


« 


tabulated  in  the  inventory  include  those  that  have  data  that  would  be 
useful  for  evaluating  the  effectiveness  of  various  techniques  used  to 
reduce  the  sediment  load  in  the  streams  of  the  basin  or  for  assessing 
new  methods  for  reducing  sediment  loads. 


Definitions 
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6.  Special  terms  used  in  this  report  are  defined  below. 

a.  Bed  (or  streambed).  The  bottom  of  a water  course. 

_b.  Bed  load.  The  sediment  that  moves  in  essentially  con- 
tinuous contact  with  the  streambed. 

c_.  Bed-load  discharge.  The  quantity  of  bed  load  passing  a 
cross  section  of  a stream  in  a unit  of  time. 

d.  Bed  material.  The  composite  of  in  situ  and  fluvially 

transported  substances  lying  on  and  including  the  streambed. 

e_.  Composite  sediment  sample.  A single  sample  formed  by 
combining  all  the  individual  samples  that  pertain  to  a 
single  sampling  unit. 

_f.  Depth-integrated  sample.  A water-sediment  mixture  that  is 
accumulated  continuously  in  a sampler  that  moves  vertically 
at  an  approximately  constant  transit  rate  between  the 
surface  and  a point  a few  inches  above  the  streambed  and 
that  admits  the  mixture  at  a velocity  about  equal  to  the 
instantaneous  stream  velocity  at  each  point  in  the  vertical. 
Because  the  sampler  intake  is  a few  inches  above  the 
sampler  bottom,  there  is  an  unsampled  zone  a few  inches 
deep  just  above  the  streambed. 

£.  Depth  integration.  A method  of  sediment  sampling  to 
obtain  a representative  sample  of  the  water-sediment 
discharge  from  every  part  of  a stream  vertical,  except  in 
a small  unsampled  zone  near  the  streambed. 

h.  Discharge . The  volume  of  water  (including  all  suspended 
materials)  that  passes  a point  in  the  stream  network 
during  a specific  time  interval. 

j_.  Discharge  rating  curve.  A curve  fit  to  a plot  f known 
values  of  discharge  versus  stage,  from  which  unknown 
discharges  can  be  estimated  for  a known  stage. 

J_.  Dissolved  solids.  The  anhydrous  residue  of  the  dissolved 
substances  in  water,  not  including  gases  or  Volatile 
liquids . 

k_.  : . i . - i j sehnrgt.— increment.  "<-‘h  d.  A technique  ' : Lied 


1 


* 


: \ 
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suspended-sediment  samples  at  centroids  of  area  that 
represent  equal  discharges  through  computed  areal  incre- 
ments of  the  channel  cross  section.  This  method  is  limited 
to  streams  with  stable  channels  for  which  discharge  rating 
curves  vary  little  during  the  year. 

1_.  Equal-transit-rate  method.  A cross-sectional  suspended- 
sediment  sampling  technique  that  requires  a sample 
volume  proportional  to  the  amount  of  water  flow  at  each 
of  several  equally  spaced  verticals  in  the  cross  section. 
This  equal  spacing  between  verticals  across  the  stream 
and  an  equal  transit  rate  (ETR),  both  up  and  down  in  all 
verticals,  yield  a sample  that  represents  the  total 
sediment  load. 

m.  Fluvial  sediment.  See  "sediment." 


ri.  Gage  height.  The  water-surface  elevation  referred  to 
some  arbitrary  gage  datum.  Gage  height  is  often  used 
interchangeably  with  the  general  term  "stage,"  although 
gage  height  is  more  appropriate  when  used  with  a reading 
on  a gage. 

o_.  Grab  sample . A single  sample  taken  from  a stream  cross 
section,  usually  to  determine  suspended-sediment  concen- 
tration. Estimation  of  suspended-sediment  discharge 
from  a grab  sample  is  often  in  error. 

£.  Particle-size  classification.  The  classification  used 
in  this  report  agrees  with  recommendations  made  by  the 
American  Geophysical  Union  Subcommittee  on  Sediment 
Terminology.  The  classification  is  as  follows: 


Classification 

Clay 

Silt 

Sand 

Gravel.  . . . 


Size,  mm* 

0.000214  - O.OOI4 

o.ooi*  - 0.062 
0.062  - 2.0 
2.0  - 6h.O 


£.  Particle-size  distribution.  The  proportion  of  material 
of  each  particle  size  present  in  a given  sample. 


r_.  Point-integrated  sample.  A water-sediment  mixture  that  is 
accumulated  continuously  in  a sampler  that  is  held  at  a 
relatively  fixed  point  in  a stream  and  that  admits  the 
mixture  at  a velocity  about  equal  to  the  instantaneous 
current  velocity  at  the  point. 


s_.  Point  integration.  A method  to  obtain  a sample  that 

represents  the  mean  concentration  of  suspended  sediment  in 


* A table 
to  U.  S. 
units  is 


of  factors  for  converting  metric  (Si)  units  of  measurement 
customary  units  and  U.  ?.  customary  units  to  metric  (Pi) 
given  on  page  7- 
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the  discharge  passing  a point  in  a stream  during  the 
sampling  interval. 

t_.  River  mile.  Distance  along  a stream  (in  U.  S.  statute 
miles)  as  measured  from  a reference  point,  usually  the 
confluence  of  one  stream  with  another  or  a selected  point 
within  the  stream's  delta  or  estuary. 

u.  Sampling  vertical  (or  vertical).  An  approximately  vertical 
path  from  the  water  surface  to  the  streambed  along  which 
samples  are  taken  to  determine  the  sediment  concentration. 

v.  Sediment  (or  fluvial  sediment).  The  solid  material  that 
originates  mostly  from  disintegrated  rocks  and  is  trans- 
ported by,  suspended  in,  or  deposited  from  water;  it 
includes  chemical  and  biochemical  precipitates  and  decom- 
posed organic  material,  such  as  humus.  The  quantity, 
characteristics,  and  cause  of  the  occurrence  of  sediment 
in  streams  are  influenced  by  environmental  factors.  Some 
major  factors  are  slope,  length  of  slope,  soil  character- 
istics, land  use,  and  duration  and  intensity  of  precipi- 
tation. 

w.  Sedimentation.  That  portion  of  the  metamorphic  cycle  from 
the  separation  of  particles  from  parent  rock  to,  and 
including,  their  consolidation  into  another  rock.  Sedi- 
mentation, thus,  includes  a consideration  of  the  sources 
from  which  the  sediments  are  derived;  the  methods  of 
transportation  from  the  places  of  origin  to  those  of 
deposition;  the  processes,  agents,  and  environments  of 
deposition;  the  chemical  and  other  changes  taking  place  in 
the  sediments  from  the  time  of  their  production  to  their 
ultimate  consolidation;  the  climatic  and  other  environ- 
mental conditions  prevailing  at  the  place  of  origin,  over 
the  regions  through  which  transportation  takes  place,  and 
in  the  places  of  deposition;  the  structures  developed  in 
connection  with  deposition  and  consolidation;  and  the 
horizontal  and  vertical  variations  of  sediments. 

x_.  Sediment  range.  A cross-sectional  plane  of  a stream, 

usually  normal  to  mean  direction  of  flow,  in  which  two  or 
more  verticals  are  taken  in  order  to  determine  the  concen- 
tration, particle-size  distribution,  or  other  character- 
istics of  the  sediment  load. 

y_.  Sediment  rating  curve.  A curve  fit  to  a plot  of  known 
values  of  sediment  load  versus  discharge  or  stage,  from 
which  unknown  values  of  sediment  load  can  be  estimated  for 
a known  discharge  or  stage. 

z_.  Sediment  station.  A location  where  sediment  samples  are 
collected. 

aa.  Sediment  yield.  The  total  sediment  outflow  from  a 
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water. -'ned  or  a drainage  area  at  a point  of  reference  for 
a specified  time  interval. 

bb.  Streambed  material.  See  "Bed  material." 

cc . Stream-gaging  station.  A location  on  a stream,  canal. 
Lake,  r reserv-  ir  at  which  bservations  are  made  f 
discharge  or  water-level  height  on  a gage. 

dd . .'uapended  sea iment . Sediment  that  is  supp  rtea  by  the 
ipward  components  of  turbulent  currents  and  vhi  :h  stays 
in  suspension  for  appreciable  lengths  of  time. 

ee . Suspended-sediment  concentration.  The  concentrate  n >f 

suspended  sediment  in  the  sampled  z.  tie,  usually  expressed 
as  milligrams  f dry  sediment  per  litre  of  water-sediment 
mixture  (mg/l). 

ff . Suspended-sediment  load  . r discharge.  The  quantity  f 

suspended  sediment  passing  through  a stream  cross  section 
in  a specified  interval  of  time. 

gg.  Total  sediment  discharge  i r total  sediment  i a.i  ■ . 1 .he 

sum  of  the  suspended-sediment  discharge  and  the  bed-'. oad 
discharge.  It  is  the  total  quantity  of  sediment,  as 
measured  by  dry  weight,  that  is  discharged  during  a 
specified  interval  of  time. 

hh.  Total  sediment  load.  See  "Total  sediment  discharge." 

ii  . Vertical . See  "Sampling  vertical." 

j,j . '.fater  year.  The  period  from  1 October  through  the 
following  30  September. 


It 


PART  II: 


SEDIMENT  FLOW  IN  THE  MISSISSIPPI  RIVER  BASIN 


7.  The  Mississippi  River  drains  a basin  (Figure  l)  of  1,2UL,000 
square  miles  or  one  eighth  of  the  area  of  the  North  American  continent. 
Included  in  the  basin  are  all  or  parts  of  31  states  and  2 Canadian  ; rov- 
inces  (Alberta  and  Saskatchewan).  Lake  Itasca,  Minnesota,  is  usually 
regarded  as  the  source  of  the  Mississippi  River,  but  the  actual  begin- 
nings of  this  great  river  system  are  Elk  Lake  and  several  lesser  water 
bodies  that  empty  into  Lake  Itasca.  From  this  source  in  northern 
Minnesota  to  the  delta  at  the  southern  tip  of  Louisiana,  the  waters  of 
the  Mississippi  River  travel  a total  distance  of  3^8  miles.  If  th< 
length  of  the  Missouri  River  is  added  to  the  length  of  the  Mi.  sissi: i 1 
River  downstream  from  the  Missouri-Mississippi  confluence,  this  river 
system  can  be  ranked  as  the  third  longest  in  the  world  (3986  miles), 
exceeded  in  length  by  only  the  Nile  and  the  Amazon.  When  ranked  with 
other  world  rivers  in  terms  of  drainage  area,  mean  discharge,  and  mean 
daily  suspended-sediment  load,  the  Mississippi  !•'  iver  rank.-  fifth, 
eighth,  and  eighth,  respectively. 

8.  As  tin-  Mississippi  River  flows  through  the  middle  ( 
continent , it  gathers  the  waters  of  hundreds  of  tributaries,  no  fewer 
than  1*5  of  which  are  navigable  for  at  least  50  miles,  yielding  a com- 
bined length  of  navigable  waterways  that  exceeds  15,000  miles.  The 
head  of  navigation  on  the  main  stem  is  at  St.  P.aul , Minnesota.  Upstream 
from  this  point,  the  Mississippi  is  a clear,  fresh  stream  flowing  through 
Minnesota  lake  country.  From  St.  Paul  to  the  confluence  of  the  Missouri 
River  north  of  St.  Louis,  Missouri,  the  river  flows  between  steep  lime- 
stone bluffs  and  collects  waters,  of  many  tributaries  in  the  upper  valley, 
which  led  the  Ojibway  Indians  to  name  it  "Father  of  Waters,"  literally 
"Misi"  (Big)  and  "Sipi"  (Water).  Downstream  from  the  confluence  of  the 
Missouri  and  Mississippi,  the  river  becomes  a silt-laden  meadering 
stream,  as  are  many  of  its  tributaries.  However,  as  recently  as  50U1* 

years  ago,  the  Mississippi  River  and  its  tributaries  were  braided 
3 

streams.  The  main  stem  is  now  considered  to  be  in  a poised  state 
(i.e.  neither  aggrading  nor  degrading)  and  in  a mature  stage  of  valley 
development . 
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Physiography  and  Sediment  Sources 

9.  The  majority  of  the  Mississippi  River  Basin  is  in  the  Great 
Plains  and  the  Central  Lowland  Physiographic  Provinces'’'’  of  North 
America;*  however,  the  basin  is  generally  divided  into  five  distinctive 
subbasins  that  are  named  after  the  major  streams  that  drain  the  region. 
These  subbasins  are  the  Missouri,  the  Arkansas-White-Red,  the  Ohio- 
Tennessee,  the  Upper  Mississippi,  and  the  Lower  Mississippi  (Figure  l). 

A description  of  the  physiography  and  sources  of  sediment  in  each  of 
these  subbasins  is  provided  in  the  following  paragraphs. 

Missouri  and 

Arkansas-White-Red  Uubbasins 

10.  The  Missouri  and  the  Arkansas-White-Red  Subbasins  have  similar 
physiographies  and  are  discussed  together  here.  These  subbasins  are  the 
greatest  source  of  sediment  in  the  Mississippi  River  Basin.1  Rivers 
such  as  the  Arkansas,  Red,  Kansas,  Missouri,  and  Platte  transport  con- 
siderable volumes  of  sediment  as  they  rise  in  the  foothills  of  the 
Rocky  Mountains  and  flow  through  the  Great  Plains.  There  is  a wide,  but 
gently  sloping,  mass  of  unconsolidated  materials  overlying  the  bedrock 

of  the  Cretaceous  Age  (135,000,000  years  ago1).  The  prairie  soils  are 
highly  susceptible  to  water  and  wind  erosion.  A number  of  the  tribu- 
taries in  this  region  are  not  only  incised  but  also  braided  because 

5 

their  sediment  loads  are  high  in  relation  to  their  discharges.  Al- 
though precipitation  In  these  western  subbasins  is  minimal  (usually  20- 
25  in.  annually)  and  varies  from  year  to  year,  the  greatest  part  reaches 
the  ground  in  the  form  of  rainfall  during  the  spring  and  summer  months; 
thus,  sediment  loads  arc  generally  greater  during,  this,  period  than  dur- 
ing other  periods  of  the  year. 


# 


. 175 

other  physiographic  provinces  drained 

the  N irthern  : cky  Mountains,  Middle  Rocky 

.'outhern  Rocky  Mountains , ."irk  Plateaus, 

Low  Plateaus,  Appalachian  Plateaus.,  Valley 

the  Coastal  Plain. 


by  the  Mississippi  River  are 
Mountains,  Wyoming  Basin, 
Superior  Upland,  Interior 
and  Ridge,  Blue  Ridge,  ami 
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Ohio-Tennessee  Subbasin 

11.  The  Kentucky,  Green,  Cumberland,  and  Tennessee  rivers  drain 

the  Appalachian  Plateau.  lese  streams  flow  through  well-defined 
valleys  into  the  Ohio  \i . • und  eventually  to  the  Mississippi  River. 

The  materials  found  in  * Is  region  are  less  susceptible  to  erosion  than 
those  found  in  the  Missouri  and  Arkansas-White-Red  Subbasins.  In  the 
higher  elevations,  the  rocks  are  well  indurated  and  less  affected  by 
erosive  forces;  however,  below  the  1000-ft  elevation  contour  in  the  area 
between  the  Tennessee  and  Ohio  rivers  are  the  softer  limestones  of  the 
Carboniferous  System  (Pennsylvanian  and  Mississippian  rocks  3^*5,000,000 
years  old1 '.  These  limestones  are  subject  to  erosive  action  of  the 
streams  that  do  contribute  to  the  sediment  load  of  the  Ohio  River. ^ 

The  glaciated  areas  north  of  the  Ohio  River,  through  which  most  of  the 
right-bank  tributaries  flow,  also  are  sediment  contributors. 

Upper  Mississippi  Subbasin 

12.  The  upper  portion  of  the  Mississippi  River  Basin  also  drains 

a glaciated  region,  and  today  the  upper  river  itself  and  its  tributaries, 
e.g.  Wisconsin,  St.  Croix,  Rock,  Illinois,  flow  through  ancient  glacial 
channels  that  provide  sources  of  sediment.  That  reach  of  the  river 
between  the  Missouri-Mississippi  confluence  and  the  Ohio-Mississippi 
confluence  (i.e.  from  St.  Louis,  Missouri,  to  Cairo,  Illinois)  Is  known 

8 Q 

as  the  "Middle  Mississippi  River."  Horberg  describes  the  present-day 

course  of  the  Middle  Mississippi  River,  emphasizing  the  physiographic 

and  structural  relations  as  follows: 

...The  present  Mississippi ...  for  a short  distance  in  the  vicinity 
of  St.  Louis  flows  in  a broad  valley. . .A  few  miles  below  St.  Louis 
the  valley  narrows,  and  for  more  than  100  miles  the  river  occupies 
a rock  trough  incised  across  the  eastern  flank  of  the  Ozark 
Plateaus . 

L wer  Mississippi  Subbasin 

13.  Below  Cairo,  the  river  fl  ws  through  its  own  alluvial  valley 

3 ^ 

fi  r approximately  600  miles.  Fisk  discusses  the  character  f th< 

lower  alluvial  valley  of  the  Mississippi. 

. . . The  main  sedi meat  Load  if  the  Mississippi  iver  Li  br  * 
into  the  valley  by  the  Missouri , Arkansas , and  Red  Rivers,  turbi  i 
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streams  which  impart  to  the  Mississippi  its  muddy  character.  The 
Ohio  River,  although  it  supplies  more  than  half  the  total  discharge 
of  the  master  stream,  is  less  turbid... 

The  alluvial  plain  includes  both  the  floodplain  subject  to 
seasonal  flooding  and  dissected  alluvial  plains  not  completely 
covered  by  flood  waters... The  dissected  alluvial  plains,  once  a 
part  of  the  river  floodplain,  are  set  off  from  the  floodplain  by 
definite  escarpments  frayed  in  places  by  many  minor  stream 
valleys ...  Streams  have  been  the  dominant  agents  in  the  construc- 
tion of  the  alluvial  plain,  but  only  the  latest  epoch  of  the 
aggradational  history  can  be  interpreted  from  the  present  stream 
courses  and  from  traces  of  their  abandoned  counterparts.  Each 
floodplain  stream  maintains  a highly  sinuous  course  about  the 
axis  of  which  it  constantly  Shifts  to  form  meander  loops  and 
bends.  Such  channel  shifting  takes  place  within  well-defined 
zones,  meander  belts,  whose  widths  are  determined  by  the  size  of 
the  streams... 

Streams  of  the  valley  have  large  stage  variations  and  in 
their  natural  state  periodically  overflow  their  banks.  Sedi- 
ments deposited  on  the  outside  of  bends  during  overflow  stages 
form  natural  levees , low  alluvial  ridges  which  slope  away  from 
the  river.  Continued  occupation  of  a meander  belt  causes 
natural  levees  of  adjacent  meanders  to  coalesce  leaving  contin- 
uous alluvial  ridges  in  the  floodplain.  These  meander-belt 
ridges  rise  above  adjacent  swampy  lowlands  to  form  the  highest 
aggradational  floodplain  features. 

Sweeping  across  the  valley  in  great  arcs,  the  present 
Mississippi  meander  belt  impinges  against  the  valley  walls  or 
alluvial  ridges  to  inclose  or  block  off  large  floodbasins,  such 
as  the  St.  Francis,  Tensas,  and  Boeuf  basins.  Flood  waters 
entering  these  basins  drop  their  load  of  suspended  sediments  and 
slowly  aggrade  the  valley  surfaces... 


> 
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lU.  The  deltaic  plain  of  the  Mississippi  River  consists  of  at 
five  discernable  subdeltas,  each  having  its  own  distributary  net- 
AI.l  of  these  subdeltas  have  been  formed  in  the  past  5000  years 


or  since  sea  level  reached  its  present  stage.  Fisk  refers  to  the 
present  subdelta  as  a ' i •/.e,"  and  Saucier  prefers  "Plaquemines-M  iern»w 
;‘a  icier  states  that  the  Plaquemines-Modern  Subdelta  is  the  only  area  in 
which  active  delta  growth  is  taking,  place,  and  that  a delta  lobe  has 

already  begun  to  f.  rm  in  the  Atchafala.va  Bay,  due  to  increased  discharge 

.12  Ld 

thr  tgh  th<  t (hafalaya  Basin.  K Lb  and  Van  pik  and  K Lb  p Lot 
g that  • : . : ! preset  I "birdf  • lelta"  leparts  somewhat  from  the  examples 
'(’ten  f und  ir,  text!  >kr,  the  1 i (Terences  being  the  small  number  f 
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major  distributaries,  the  unusual  permanency  of  the  distributaries,  the 
slow  rate  of  seaward  buildout  or  progradation,  the  unusually  large  rate 
of  subsidence,  and  the  abnormally  great  effect  on  marine  processes.  The 
present  subdelta  has  formed  in  relatively  deep  water  at  the  edge  of  the 
Continental  Shelf.  In  the  past  century  and  a half,  it  has  added  some 
50  square  miles  of  land  to  the  State  of  Louisiana. 

15.  In  the  classical  sense,  the  beginning  of  a delta  is  at  the 
first  distributary.  One  fourth  of  the  Mississippi  River  water  (but  not 
a proportional  amount  of  sediment)  enters  the  Atchafalaya  River  through 
the  Old  River  Out  [‘low  Channel.  Even  though  the  natural  processes  are 
controlled  to  some  degree  by  the  present  Old  River  Control  Structure, 
the  Atchafalaya  Basin  is  becoming  the  site  of  the  sixth  subdelta. 

Cultural  Activities  and  Sediment  Sources 


lb.  Even  without  the  influence  of  cultural  activities,  the 
Mississippi  River  would  be  a significant  sediment  carrier;  however, 
cultural  activities  have  accelerated  the  erosive  processes.  The  North 
American  Indians,  who  first  inhabited  the  Mississippi  River  Basin,  depen- 
ded on  the  river  as  a source  of  fish;  but  by  the  time  the  first  Europeans 
arrived  in  the  valley  (I5!tl),  the  Indians  had  already  begun  agricultural 
activities.  Throughout  the  period  of  French,  Spanish,  British,  and  later 
American  control,  development  of  agricultural  and  commercial  activities 
increased,  including  the  growth  of  many  river  ports.  Man,  in  his  at- 
tempts to  control  this  river,  gradually  began  to  alter  its  hydraulic 
and  sediment  regimes. 

Li'.  The  ancient  Greeks  were  the  first  to  realize  that  erosion  and 
silting  of  rivers  were  accelerated  by  clearing  of  forests  and  intensive 
cultivation.  By  the  19110' s,  the  engineering  community  had  concluded 
that  river  mechanics  were  well  understood  and  that  the  control  struc- 
tures. that  had  been  built  in  various  parts  of  the  basin  were  sufficient 
regu  at<  f]  ws.  Fhe  L927  flood  leu  nstrated  that  this  conclusion  was 
incorrect;  farms,  towns,  transportation  links,  and  human  lives  were  lost 
as  the  streams  >f  the  has. in  carried  billions  of  tons  of  irreplaceable 
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topsoil  toward  the  Gulf  of  Mexico.  Research  was  initiated  first  on 
physical  modeling  and  later  mathematical  m deling  of  the  Mississippi 
River  system.  The  significant  findings  of  these  studies  indicate  that 
variations  in  discharge  and  sediment  loads  in  the  lower  reaches  of  the 
main  stem  could  be  linked  with  activities  (both  natural  and  cultural) 
occurring  in  other  parts  of  the  basin.  In  the  following  paragraphs,  the 
major  known  cultural  practices  that  have  led  to  increased  sediment  flow 
are  discussed. 

Agriculture 

18.  Although  the  mean  annual  rainfall  in  the  Missouri  and  Arkansas- 
White-Red  fubbasins  is  quite  modest  when  compared  with  that  in  the 
remainder  of  the  Mississippi  River  Basin,  it  is  concentrated  in  a short 
time  period  resulting  in  heavy,  but  irregular,  discharges  and  sediment 
flows.  Agricultural  practices  in  this  region  during  the  first  half  < f 
this  century  have  disturbed  the  soil  and  removed  protective  vegetation, 
resulting  in  an  increase  of  sediment  flow  in  the  streams  of  this  region. 

A CE  sediment  survey  at  St.  Charles,  Missouri,  in  1879  indicated  that  • 
maximum  suspended-sediment  load  measured  at  this  location  on  the  Missouri 
wan  3,000,000  tons/day. ^ However,  during  the  period  immediately  prior 
to  closure  of  Gavins  Point  Dam  in  1955,  a maximum  sediment  load  of 
8,3^+0,000  tons/day*  was  recorded  at  Hermann,  Missouri,  JO  miles  up- 
stream from  the  St.  Charles  sediment  sample  collection  station.  Agri- 
culture is  practiced  throughout  most  of  the  Mississippi  River  Busin  in 
the  areas  suited  for  this  purpose,  but  none  of  the  subbasins  contribute 
sediment  to  the  same  degree  as  do  the  agricultural  areas  in  the  Missouri 
and  Arkansas-White-Red  Pubbasins.  Closure  of  key  sediment  control 
structures  upstream  from  Hermann**  have  reduced  the  mean  sediment  load 
from  663,200  tons/day  (191+9-1955)  to  275,100  tons/day  (1970-present). 


* Gee  narrative  for  Hermann,  Missouri,  in  Appendix  A. 

**  Hermann  is  the  last  sediment  sample  collection  station  on  the 

Missouri  River  prior  to  confluence  with  the  Mississippi  River,  and 
sediment  data  collected  at  this  station  is  considered  to  be  an  indi- 
cation of  the  Missouri  River's  sediment  discharge  into  the  Mississippi 
River. 
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19.  Accelerated  mining  activities  in  the  Ohio-Tennessee  Subbasin 

have  resulted  in  increased  sediment  loads  in  the  streams  draining  this 

regi  >ru  Phe  major  sources  of  sediment  resulting  from  these  iperations 

are  access  roads  to  coal  seams , refuse  areas,  and  surface-mined  areas 

pri  sr  to  reclamati  m.  Fishtrap  Reservoir  on  the  Big  Sandy  River,  a 

left-bank  tributary  to  the  Ohio  River,  is  becoming  filled  with  sediment 

at  a rate  of  1.9  acre- ft /year /square  mile,  as  compared  with  the  lesign 

rate  of  0.37  ac re- ft /year / square  mile,  because  of  heavy  surface  mining 

it 

in  both  Kentucky  and  West  Virginia.  Also,  a great  deal  of  commercial 
sand  and  gravel  dredging  on  the  Ohio  River  and  its  tributaries  has  dis- 
turbed the  in  situ  storage  of  sediment  and  has  resulted  in  greater  sedi- 
ment concentrations  downstream. 

Geometric  adjustments 

20.  Reservoirs  have  proven  to  be  effective  sediment  traps  (para- 
graph L9);  however,  the  construction  of  reservoirs  has  resulted  in 
significant  changes  in  the  hydraulic  and  sediment  regimes  of  many 
streams.  The  waters  coming  over  a dam  spillway  or  through  the  gates 
have  a greater  sediment-carrying  capacity  than  those  waters  entering  the 
reservoir,  and  the  river  often  seeks  new  material  by  scouring  the  stream 

i — n...  4-v — ""44;».  ^„4.,  4u^  ‘ " ’ ' *■  The  Red  River  down- 


bottom  below  the  dam  or  cutting  into  the  banks. 


stream  from  Denison  Dam  has  deepened  and  widened  its  channel  for  approxi- 
mately 100  miles  since  closure  of  the  lam  in  19^*3. 

21.  River  straightening  and  dredging  operations  have  resulted  in 
increased  fl  w velocities  that  enhance  the  capability  of  the  stream  to 
erode  and  transport  sediment.  Attempts  by  Government  agencies  and 
private  land  wners  to  implement  streambank  protection  measures  have 
often  proven  to  be  little  more  than  stopgap  efforts  without  sufficient 
conr.i derat i n lire. 'ted  towards  total  bank  control  of  the  entire  stream 
network.  Although  the  troubled  area  may  have  been  protected,  the 
problem  was  often  transferred  to  another  reach. 

2 ustructi  n and  urbanization 

22.  Each  year  more  than  a million  acres  of  land  in  the  United 
Utates  are  converted  from  agricultural  use  to  urban  use.  The  lands 


22 


cleared,  for  construction  are  a source  of  much  of  the  sediment  that 
pollutes  streams  and  rivers  and  fills  lakes  and  reservoirs.  Studies 
show  that  erosion  on  land  that  will  be  used  for  highways,  houses,  or 


shopping  centers  is  about  10  times  greater  than  on  land  in  cultivated 

row  crops,  200  times  greater  than  on  land  in  pasture,  and  2000  times 

IT 

greater  than  on  land  in  timber.  The  amount  of  erosion  that  occurs 
is  determined  by  the  kind  of  soil,  the  slope,  the  intensity  of  rainfall, 
and  the  construction  methods.  Much  of  the  erosion  occurs  during  the 
construction  period;  however,  areas  below  a construction  site  may 
erode  more  after  construction  is  completed  because  of  the  rapid  runoff 
from  impervious  pavement  or  compacted  soil. 
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PART  III:  INVENTORY  OF  SEDIMENT  SAMPLE  COLLECTION  STATIONS 

IN  THE  MISSISSIPPI  RIVER  BASIN 

Past  Inventories 

23.  The  first  recorded  sediment  sample  was  taken  in  the  Missis- 
sippi River  Basin  by  CPT  A.  Talcott  in  1838  near  the  mouth  of  the  Mis- 
sissippi. Since  that  date,  a multitude  of  agencies  have  taken  samples 
on  both  regular  and  irregular  bases.  The  history  of  sediment  sample 
collection  activities  in  the  basin,  prior  to  1930,  is  summarized  in 
Reference  1.  This  document  includes  an  inventory  of  1*5  sites  (some  with 
narrative  descriptions  and  tabulated  sediment  data)  at  which  sediment 
samples  had  been  collected.  Descriptions  and  tabulated  data  are  pro- 
vided for  28  additional  sites  in  Reference  2. 

2l*.  An  inventory  of  sediment  sample  collection  stations  for  the 

United  States  was  prepared  by  the  Federal  Inter-Agency  River  Basin 

l8 

Subcommittee  on  Sedimentation  in  191*8,  which  includes  stations  active 
through  30  September  191*6.  This  inventory  includes  a tabular  listing  of 
81*5  sediment  sample  collection  stations  in  the  Mississippi  River  Basin, 
1*51*  of  which  were  on  small  streams,  with  the  period  of  record  of  each 
station,  the  number  of  samples  taken,  the  sampling  equipment  used,  the 
types  of  data  reported,  and  the  sources  of  the  information. 

25.  The  format  of  Reference  18  has  been  modified,  and  a revised 
document  has  been  published  annually  since  1953  (Reference  19).  This 
annual  report  is  a digest  of  information  furnished  by  Federal  agencies 
conducting  sedimentation  investigations  on  work  in  progress  or  planned, 
important  findings,  new  methods.,  new  publications,  laboratory  and  other 
research  activities,  and  other  pertinent  information.  The  material  is 
organized  by  major  drainage  regions  in  the  conterminous  United  Utates, 
Alaska,  Hawaii,  Puerto  Rico,  and  foreign. 

26.  An  excerpt  from  the  "Catalog  of  Information  on  Water 

20 

Data,"'  complied  by  the  USGC>  Office  of  Water  Data  Coordination  (OWDC), 
is  included  as  Appendix  A of  Reference  19.  This  excerpt  is  a list  of 


pit 
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the  long-term  (3  years  or  ir.ore),  water-quality  stations  where  sediment 
sediment  data  have  been  collected. 

Current  Inventory 

?7.  During  tiie  past  10  years,  dredging  costs  incurred  for  main- 
taining  navigation  channels  have  rapidly  escalated,  standards  for  public 
water  supplies  have  become  more  stringent,  and  agricultural  interests 
have  concluded  that  the  loss  of  valuable  topsoils  cannot  be  tolerated. 

To  minimize  sediment  flow  in  the  streams  of  the  Mississippi  Fiver  Basin, 
the  Sediment  transport  and  deposition  regime  must  be  understood.  Prior 
to  formulating  a procedure  for  characterizing  the  basin  sediment  flow 
regime,  an  inventory  must  be  conducted  to  determine  where  reliable  data 
have  been  taken  that  could  be  used  as  the  basis  for  formulating  such  a 
procedure.  The  needed  inventory  was  conducted  for  sediment  sample  col- 
lection stations  pertinent  to  the  Corps  mission  in  the  "ississippi  Fiver 
Basin  and  is  the  subject  of  this  report.  The  invenl  ry  in  rludi  s stal ' ns 

on  all  first-,  second-,  and  third-ordered  streams  in  the  basin,  and 

s< me  fourth-ordered  streams  in  the  Kansas  Riv< r Basin,  rhe  pr  ceduri 
used  to  conduct  the  inventory  is  described  herein. 

Procedure 

28.  Initially,  Reference  i 9 (197^  edition)  was  searched  for  sedi- 
ment sample  collection  stations.  This  search  yiel  l<  : ■ • stal  i ns  1 
rivers  in  the  basin  as  of  1 January  197^.  Referei  ••  L9  c ntains  List- 
ings only  for  stations  that,  have  periods  of  record  of  three  or  more 

years;  theref  re,  the  pi  ssibi  Lity  had  • be  considered  that  longer  tern 
stations  where  data  would  be  collected,  fur  a period  longer  than  3 years 
had  been  established  in  th<  basin  after  . Jai  11  rj  > ' ■ • wa s trui 

in  the  case  of  the  National  ft  rear  duality  Acc  unting  Ne-t  work  (NAPQHAN), 
which  was  established  In  1973.  h<  :atal  g f th<  ASQI IAN  stati 
was  searched  for  additional  stati  ns . A , all  1 1 ■ and  USGS  Dis- 
tricts ; a vi  ng  j ’i  risdic  t i t ii  thi  bi  v ri  : ntacl  1 t let<  rn  Ln<  if 
there  were  stations  that  had  been  operat.i  1 more  than  • aro  it.  their 
districts,  which  were  n<  t.  included  in  i-.  ferences  10  r '1.  a result 

of  this  effort,  '9  stati  1 that  wen  • t hed  after  Janua rj 


were  located,  making  a total  of  ^33  stations  in  the  basin.  Stations 
that  were  at  sites  where  sediment  samples  were  taken  prior  to  a signi- 
ficant change  in  the  stream  regime  were  eliminated  from  the  inventory, 
e.g.,  several  stations  on  the  Upper  Missouri  were  flooded  by  reservoirs 
and  samples  previously  taken  at  these  stations  were  thus  not  meaningful 
in  evaluating  present  conditions. 

29-  The  stations  on  the  major  streams  in  the  Mississippi  River 
Basin*  were  tabulated  by  river  mile  and  are  listed  in  Table  1 (includes 
155  stations).  The  notations  for  Table  1 are  provided  in  Table  2.  The 

following  information  is  included  in  Table  1 for  each  station: 

## 

River  mile. 


Ei. 

b. 

c_. 

d. 

f. 


fi- 

ll. 

i_. 

1- 

k. 

m. 

n. 


Water  resource  region  (WRR). 

CE  district. 

OWDC  station  number. 

Station  agency  number. 

Station  name. 
t 


+ 


Latitude . 

Longitude . 

Type  of  water  body  sampled. 

Period  of  record. 

Interrupted  record. 

Type  of  sample  collected. 

Method  used  to  collect  sediment  samples. 

Agency  reporting  to  OWDC. 

30.  Most  of  these  categories  are  self-explanatory;  however,  the 

following  general  comments  are  provided: 

a_.  The  river  miles  listed  are  those  resulting  from  the 
most  recent  survey. 


The  Mississippi,  Missouri,  Kansas,  Oh:  , Arkansas,  Red,  and 
Atachfalaya  rivers,  and  Old  River. 

Measured  from  mouth  to  source,  except  for  the  Ohio  River,  in  which 
river  miles  are  measured  from  source  tc  mouth. 

All  latitudes  are  north  <f  the  equator,  and  all  longitudes  are  west 
of  the  prime  meridian;  they  are  expressed  herein  according  to  OWDC 
• nventi  n Reference  . F r exam  pie,  305857/  • ' • i s ’ 

ioiVr'51*". 


i 


b_.  The  contiguous  United  States  has  been  divided  into  18 
watersheds  (WRR)  arbitrarily  numbered  from  east  to 
west . 

c_.  WRR  Nos.  05,  06,  07,  08,  10,  and  11  lie  in  the  Mississippi 
River  Basin  and  correspond  to  the  Tennessee,  Ohio,  Upper 
Mississippi,  Lower  Mississippi,  Missouri,  and  Arkansas- 
White-Red  drainage  basins,  respectively. 

cl.  The  OWDC  station  numbers  are  unique  numbers  used  by  the 
OWDC  for  automated  information  retrieval. 

e_.  Most  agencies  also  attach  a station  agency  number  to 
each  station  for  internal  use. 

_f.  The  station  name  is  generally  the  same  as  that  of  the 

nearest  post  office,  except  those  stations  near  hydraulic 
structures,  e.g.  Below  Wilson  Dam,  Kansas,  or  those 
stations  not  near  a post  office,  e.g.  Red  River  above 
Old  River  Outflow  Channel. 

31.  The  period  of  record  for  each  station  reflects  as  closely  as 
possible  the  period  for  which  sediment  samples  have  been  collected;  how- 
ever, Reference  19  notes  that  the  listing  was  adapted  from  a more  compre- 
hensive listing  of  water-quality  data  acquisition  activities,  and  the 
periods  listed  may  not  pertain  to  the  record  of  sediment  data  only.  As 

a part  of  this  study,  the  periods  of  records  were  adjusted  for  all  sta- 
tions for  which  information  was  available  on  the  sediment  sample  col- 
lection program. 

32.  The  frequency  of  sample  collection  is  listed  for  suspended- 
sediment  concentration,  suspended-sediment  particle-size  distribution, 
and  bed-material  particle-size  distribution.  The  frequencies  listed 
are  those  most  recently  reported.  The  frequencies  reported  in  the 
"Other"  column  could  refer  to  radioactive  concentration,  dissolved 
solid  concentration,  particle-size  distribution,  etc. 

I!.  The  method  used  to  collect  the  suspended  sediment  -it 

each  station  is  denoted  by  the  letters  G,  R,  and  V.  "G"  indicates  that 
a grab  sample  was  taken,  usually  meaning  at  a convenient  p >int  n the 
surface  of  the  stream  cross  section.  Because  the  sediment  concentrati  n 
can  vary  widely  across  a section,  a grab  sample  may  not  be  representa- 
tive of  the  true  sediment  J at  and  is  generally  n t used  t>  compute 
sediment  load  unless  the  stream  is  smal 1 or  the  sample  is  taken  where 


sediment  in  the  stream  is  known  to  be  of  uniform  concentration.  "V" 
indicates  that  a single  vertical  sample  was  taken  at  the  site.  The 
single  vertical  nomenclature  applies  to  a depth-integrated  vertical  or 
several  point-integrated  samples  taken  on  a single  vertical.  "R"  indi- 
cates a sediment  range  in  which  two  or  more  vertical  samples  were  taken. 
This  category  also  includes  sites  in  which  a single  vertical  sample  was 
taken  by  an  observer,  and  the  contract  agency  took  a periodic  series  > f 
vertical  samples  to  determine  whether  a correction  factor  need  be  applied 
to  the  sediment  load  calculated  from  the  sample  taken  by  the  observer. 

3h . The  remaining  278  stations  are  not  on  major  streams  and  are 
not  included  in  the  comprehensive  listing  of  Table  1;  however,  these 
stations  are  listed  by  stream  in  Table  3.  The  station  names  are 
arranged  in  order  of  distance  from  the  mouth  of  the  stream  and  include 
the  OWDC  number,  period  of  record,  and  agency  reporting  to  OWDC.  The 
listings  of  Tables  1 and  3 are  also  plotted  on  maps  of  the  Missouri, 
Arkansas-White-Red,  Ohio-Tennessee , Upper  Mississippi,  and  Lower 
Mississippi  Subbasins  (Figures  2-6). 
dcnern L observations 

35.  The  literature  search  and  conversations  with  various  agency 
personnel  contacted  during  the  study  revealed  that  there  is  wide  varia- 
tion among  and  within  agencies  relevant  to  (a)  the  methods  used  to  col- 
lect and  analyze  sediment  samples  and  (b)  the  procedures  used  to  reduce 
and  report  the  resulting  data.  Much  of  the  information  in  agency  files 
that  was  critical  to  the  sediment  data  collection  activities  at  the  sta- 
tions described  in  this  report  was  found  to  be  incomplete  or  inaccurate, 
especially  regarding  the  methods  used,  agency  responsibility,  .'and  lab- 
oratory analysis  procedures.  To  assemble  a complete  and  accurate  his- 
torical record,  many  people  who  had  retired  from  active  agency  positions 
were  contacted  to  acquire  needed  information.  These  interviews  served 
to  preserve  much  of  the  historical  information  relevant  to  sediment  sam- 
ple collection  and  stream-gaging  activities  in  the  Mississippi  River 
Basin  that  may  have  otherwise  been  lost. 

i6.  During  the  conduct  of  the  study,  it  was  found  that  alth  ugh 
many  sediment  samples  are  collected,  a much  fewer  number  are  analyzed. 
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Figure  2.  Missouri  River  Subbasin 
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much  of  the  analyzed  data  is  never  reported,  and  much  of  the  reported 
data  is  not  readily  accessible.  On  the  other  hand,  at  some  stations 
more  than  one  agency  collects  and  analyzes  samples  and  reports  the 
resulting  data. 

37-  Examination  of  Tables  1 and  3 and  inspection  of  Figures  2-6 
indicate  that  very  little  sediment  data  are  available  for  many  major 
stream  reaches  in  the  Mississippi  River  Basin,  including  the  Ohio 
River,  the  Mississippi  River  between  Arkansas  City,  Arkansas,  and 
St.  Louis,  Missouri,  and  the  Mississippi  between  Tarbert  Landing, 
Mississippi,  and  the  mouth;  however,  comprehensive  records  f sediment 
data  are  available  for  the  Missouri  River  Basin  and  portions  f the 
Upper  Mississippi  Valley. 

38.  Considerable  discharge  data  are  available  throughout  the 
basin  which  is  readily  accessible  in  the  literature  and  from  aut  mat  • : 
information  systems. 

39-  Further  discussions  with  knowledgeable  personnel  indicate 
that  the  sediment  regime  of  the  basin  is  not  well  understood.  Models 
have  been  successfully  structured  to  describe  the  sediment  regime  in 
local  reaches;  however,  the  models  must  be  calibrated  for  these  reaches 
and  have  questionable  application  in  other  reaches.  A model  that  char- 
acterizes the  entire  basin  sediment  transport  regime  appears  to  have 
immediate  application  in  planning  activities  directed  toward  carrying 
out  the  Corps  responsibility  in  maintaining  navigation  channels,  pr  — 
tec  ting  property,  and  improving  water  quality;  but  much  research  has 
yet  to  be  done  to  structure  such  a model. 


31. 


PART  IV:  PREPARATION  OF  NARRATIVE  SUMMARIES  FOR  SELECTED  SEDIMENT 

SAMPLE  COLLECTION  STATIONS  IN  THE  MISSISSIPPI  RIVER  BASIN 


Determination  of  Break  Point  Locations 


1+0.  Sediment  data  have  been  taken  at  each  of  the  1+33  stations 
identified  in  Part  III;  however,  not  all  of  these  stations  have  sediment 
passing  that  significantly  adds  to  the  load  of  the  lower-ordered  streams 
of  the  Mississippi  River  Basin.  A stream  network  was  defined  that  re- 
flects that  portion  of  the  basin  network  where  the  bulk  of  the  sediment 
transport  occurs.  Narratives  were  prepared  for  selected  stations  in  the 
network  that  were  assumed  to  pass  significant  sediment  loads  with  re- 
spect to  the  network  sediment  regime. 

1+1.  The  stream  network  was  developed  as  follows:  Discussions 

with  the  CE  engineers  in  the  Ohio-Tennessee  and  Upper  Mississippi  Sub- 
basins indicated  that  break  point  locations*  can  usually  be  defined  on 
most  major  streams  above  which  sediment  transport  is  not  considered  to 
be  significant  compared  with  the  sediment  being  transported  by  the  stream 
below  this  point.  Further  conversations  with  the  CE  engineers  in  the 
Missouri  and  Arkansas-White-Red  Subbasins  indicated,  that  sediment  trans- 
port has  been  sharply  reduced  on  the  majority  of  the  major  streams  in 
the  Midwest  by  multipurpose  dams  (sediment  traps).  Based  on  this  infor- 
mation, the  following  break  points  were  defined  for  streams  in  the  basin 
above  which  the  sediment  transport  is  either  not  significant  compared 
with  the  downstream  transport  or  the  sediment  transport  is  stopped  or 
reduced  by  a structure: 

ex.  The  Ohio  River  above  the  confluence  f the  Bio  .'-inly 
River.  The  major  sources  of  sediment  below  this  point 
are  the  channel  bottom  and  caving  banks.  All  of  the 
downstream  tributaries  from  this  point  are  minor  sediment 
contributors . 

j).  The  Upper  Mississippi  at  kin'  na,  Minnesota.  Examination 
of  available  sediment  load  data  indicated  that  d wnsti-eam 
from  Winona,  Minnesota,  the  Root,  Wapsipinicon,  Rock, 

r 

* Hereafter  referred  to  simply  as  a break  point.  / 


Cedar,  Iowa,  Skunk,  Des  Moines,  and  Illinois  rivers 
contribute  significant  amounts  of  sediment  to  the  load  of 
the  Mississippi  River  with  respect  to  the  local  sediment 
regime . 

c_.  The  Missouri  River  at  Gavins  Point  Dam,  South  Dakota. 
Examination  of  available  sediment  load  data  indicated 
that  downstream  from  Gavins  Point  Dam  there  is  signifi- 
cant contribution  of  sediment  to  the  load  of  the  Missouri 
River  by  the  Floyd,  Little  Sioux,  Boyer,  Platte, 
Nishnabotna,  Big  Nemaha,  Nodaway,  and  Kansas  rivers,  and 
tributaries  of  the  Kansas  River.  The  break  points  on  the 
Kansas  River  tributaries  are  Perry  Dam  on  the  Delaware 
River,  Tuttle  Creek  Dam  on  the  Big  Blue  River,  Milford 
Dam  on  the  Republican  River,  Glen  Edler  Dam  on  the  Solomon 
River,  Wilson  Dam  on  the  Saline  River,  and  Kanopolis  Dam 
on  the  Smoky  Hill  River. 

d_.  The  Arkansas  River  at  Dardanelle  Dam.  The  major  sources 
of  sediment  below  this  point  are  the  channel  bottom  and 
caving  banks.  All  of  the  downstream  tributaries  of  the 
Arkansas  from  this  point  are  minor  sediment  contributors. 

e_.  The  Red  River  below  Denison  Dam,  Texas.  The  major 
sources  of  sediment  below  this  point  are  the  channel 
bottom  and  caving  banks.  All  of  the  downstream  tributaries 
of  the  Red  from  this  point  are  minor  sediment  contribut  rs . 


The  remainder  of  the  stream  network  is  then  defined  by  the  L wer  Mi  - 
sippi  and  Atchafalaya  rivers  and  the  Lower  Old  River.  This  not.  rk  .. 
shown  in  Figure  7. 


Selection  of  Stations 


h2.  Of  the  ^33  stations  identified  in  the  inventory,  155  are 


located  on  segments  of  the  stream  network  shown  in  Figure  7.  In  the 
interest  of  economy  and  in  order  to  prepare  narratives  for  only  those 
stations  whose  data  would  best  characterize  the  sediment  transport 
regime  of  the  Mississippi  River  Basin,  the  following  guidelines  were 


used  to  eliminate  stations  from  the  group  of  155: 

a.  Stations  at  which  only  grab  samples  are  taken  were 
eliminated,  e.g.  Luling  Ferry,  Louisiana,  where  grab 
samples  are  taken  from  the  Mississippi  River  at  the  ferry 
landing . 

b.  Where  there  was  a choice  of  tW‘ ' or  more  stations,  the 


}6 


MINNESOTA  V—», 


j WISCONSIN 


SOUTH  DAKOTA 


MICHIGAN 


M-uttlE  V 

# ■ * 

CORAL VILLE  DAM 


braska 


GAVINS  POINT  DAV 


plC  Nf  MAM 

TUTTLE  CREEK  DAM 


KANSAS 


MILFORD  DAM 


WILSON  DAM 


NNlSSl  i 


OKLAHOMA 


ARK ANSAS 


ARAM  A 


ISSISSIW* 


DE NN  ■ )N  DAM 


IUISIANA 


■Mttt 


station  having  the  longer,  more  reliable  seriod  of 
rec  rd  was  selected,  e.g.  at,  Vicksburg,  Mississippi, 
there  are  records  available  for  four  stations.  Two 
these  are  closed  Environmental  Protection  Agency  (FT'A) 
si  al  Lons  having  only  2-year  peri  is  ' rec  r i ; an  ther  is 
USGS  station  at  which  a singli  vertical  sampli  has  been 
taken  monthly  since  1973.  The  Iasi  stal  i >n  is  a ' sta- 
tion at  which  multiple  sampler,  have  beeti  taken  weekly 
s i nee  l 1 )<  8 . Thi  ■ " and  USGS  stations  w<  r«  acted  for 

this  study;  the-  two  EPA  stations  were  delete)  from 
consideration . 

c_.  Selection  of  stations  on  tributaries  1 f thi  maj  r trean 
w<  re  handled  on  an  individual  basis.  lenerally , all  sta- 
tions other  than  the  one  farthest  downstream  in  the  water- 
shed were  eliminated  because  only  the  sediment  contribu- 
te m of  the  tributary  to  the  next  lowest-  rder  tream  was 
of  interest.  For  example,  on  the  Rock  River  • hi  r<  an 
four  sediment  stations;  only  the  stal  i n al  • islin  : ■ ar- 
est  the  confluence  of  the  Rock  and  Mississip]  i riv«  rs) 
was  '■  Lected  For  this  study.  However,  conversati  ins  witt 
knowledgeable  CE  and  USGS  personnel  indicated  that  in 
some  cares  more  than  one  station  on  a tributary  should  b< 
selected  in  order  that  the  contribution  of  sediment  to 
the  next  lower-ordered  stream  could  be  accurately  moni- 
tored, e.g.,  the  Cedar  River  joins  the  Iowa  River  inn*  ii- 
ately  al  ve  its  sonfluence  with  the  Mississippi  River, 
There  is  no  sediment  station  on  the  reach  of  the  Ipwa 
River  between  its  confluence  with  the  Cedar  and  it.  con- 
fluence wit,1,  th<  Mississipj  i;  henci  , stal  i ns  al  I tl 
Iowa  City  and  Cedar  Rapids  were  needed  to  monitor  the 
sedi mi  nt  dischargi  f the  I >wa  Lnl  th<  Mississippi . 

. : bus , ; stal  : »i  wi ire  eliminated  fron  thi  1 , Leaving 

stations  that  are  well  distributed  areally  over  the  portion  of  the  basin 
: fini  : : tl  break  [ Lnts  (Figuri  1 . Mos t f thi  stations 

record.'  of  !•••  l iable  .-simple  collect, ion  techniques,  sample  laboratory 
analj  is,  an  l n iuctii in  an  i re;  rting  f thi  resulting  iata.  f ■ ; ■ 

■ ■■  i stat i ns , ive  short  records  bul  ari  anticipati  1 t b< 

er  ti  rm  stati  i ( paragraph  28) . Seventeen  f thi  stati  n 
• ri  sently  1 , ■ , ■ 1 , but  the  stati  n data  ar<  valid  bi  rau  i thi  n ’i  na 
••••I  im*'!it  regime  has.  not  changed  signif  Scant  l.v  in  tin  .-ieinity  f t ii • • s < 
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Station  Narratives 

bU.  Detailed  narratives  were  prepared  for  the  Jb  selected  stations 

(Appendix  A).  The  information  presented  for  each  station  is  arranged  in 

the  following  general  format : 

River  Name  and  Location 

Station  identification 

Site  description 

Station  chronological  record 

Sample  and  data  collection  procedures 

Laboratory  sample  analysis 

Data  reduction  procedures 

Data  reporting  procedures 

General  information 


Station  identification 

brj.  The  station  identification  portion  of  the  narrative  includes 
the  OWDC  number  and  agency  station  number  assigned  to  each  station; 
also,  the  latitude  and  longitude,*  the  agency  reporting  to  the  OWDC,  and 
the  river  mile  of  each  station  as  established  by  the  most  recent  survey. 
Site  description 

b6.  The  site  description  includes  information  on  the  reach  of  the 
stream  and  the  region  in  the  vicinity  of  the  station,  i.e.  topography, 
type  of  bank  protection  used,  bed  gradient,  typical  bed-ioad  composition, 
land  use,  navigation  in  the  stream,  soil  loss  upstream,  hydraulic  and 
commercial  structures  in  the  stream,  tributaries  to  the  stream,  channel 
alignment,  etc.  Also  included  are  maximum,  mean,  and  minimum  values  for 
the  discharge  and  sediment  load  passing  the  station. 

Station  chronolog ical  record 

1*7.  Tiie  station  chronological  record  is  a historical  description 
of  the  agency ( s)  responsible  for  collecting  and  analyzing  the  sediment 
es  as  well  as  reducing  and  reporting  the  resulting  data. 

Gample  and  data 
• dlect  i ■ pi  procedur  -s_ 

• . The  sample  and  data  collection  procedures  section  describes 
the  methods  used  (.■>  collect  the  samples  (grab,  single  vertical*  rai  •• 


the  type  and  number  of  samples  taken  (point,  point-integrated,  depth- 
integrated),  the  frequency  of  collection,  and  the  apparatus  used  for 
collection  and  transportation  of  the  samples  to  the  laboratory  for 
analysis.  If  a stream-gaging  station  is  located  at  or  near  the  site  of 
the  sediment  sample  collection  station,  detailed  information  is  provided 
on  the  period  of  record  and  type  of  apparatus  used  to  measure  stage. 

In  most  cases  the  period  of  record  of  the  stream-gaging  station  predates 
the  record  of  the  sediment  station;  however,  the  entire  period  of  record 
is  included  not  only  for  historical  purposes  but  also  in  the  event  that 
it  is  desired  to  predict  sediment  load  from  stages  for  the  period  prior 
to  the  record  of  the  sediment  station. 

Laboratory  sample  analysis 

1*9.  The  laboratory  sample  analysis  section  includes  a detailed 
description  of  how  the  samples  are  analyzed  or  a reference  describing 
the  laboratory  procedure.  The  resulting  data  (i.e.  concentration, 
sediment  load,  suspended  or  bed  particle-size  distribution,  etc.)  are 
discussed. 

Data  reduction  procedures 

50.  The  data  reduction  procedures  portion  of  the  narrative  des- 
cribes the  methods  used  to  transform  the  results  of  the  laboratory 
analysis  into  a form  suitable  for  reporting.  Equations  or  computer 
programs  used  in  the  data  reduction  effort  are  documented. 

Data  reporting  procedures 

51.  The  data  reporting  procedures  section  describes  all  sources 
from  which  a potential  user  of  the  data  can  >btain  the  desired  informa- 
tion. The  sources  include  published  documents,  as  well  as  automated 
information  systems  containing  published  and  unpublished  data.  Tw 
systems  are  currently  on-line,  STORET  (EPA)  and  WATST  :■  WI  ' . Ref- 
erences 22  and  23  contain  instructions  for  accessing  these  systems. 
Another  system  is  currently  being  assembled  (Kansas  'ity  : istrieO  -r 
available  sediment  data  on  the  Missouri  River  but  will  n t be  n-line 
until  1978. 

''■enoral  i nf  cmat  !■  n 

he  sra  Lnf  m ati  n | rti  n f th<  narral  ir<  Lnc  id< 


an  agency  address  from  which  additional  information  can  be  obtained. 
Also  presented  are  comments  on  the  quality  of  the  sediment  data  rec  'rds 
and  any  other  information  pertinent  to  the  station. 

Reference  material 

53.  The  sources  used  to  assemble  the  information  required  to 
prepare  the  narratives  in  Appendix  A are  listed  at  the  end  of  the 
appendix.  Of  the  6U  references  included  at  the  end  of  the  main  text, 
the  first  23  are  cited  in  the  report  and  the  remaining  Ul  are  generally 
relevant  to  sediment  transport  and  deposition  in  the  Mississippi  River 
Basin.  These  Ul  references  are  also  cited  as  appropriate  in  Appendix  A 


PART  V: 


CONCLUSION.:  AND  RECOMMENDATIONS 


Conclusions 


The  following  conclusions  have  resulted  from  this  study: 

a_.  The  inventory  presented  in  Part  III  and  the  narratives  in 
Appendix  A have  updated  the  information  in  previous  WES 
papers . ^ >•' 

b_.  Very  little  sediment  data  are  available  for  many  maj  r 
stream  reaches  in  the  Mississippi  River  Basin,  including 
the  Ohio  River,  the  Mississippi  River  between  Arkansas 
City,  Arkansas,  and  St.  Louis,  Missouri,  and  the  Missis- 
sippi between  Tarbert  Landing,  Mississippi,  and  the 
mouth.  Comprehensive  records  of  sediment  data  are  avai  - 
able  for  the  Missouri  River  Basin  and  portions  of  the 
Upper  Mississippi  Valley.  Considerable  iischarge  lata 
are  available  for  most  of  the  Mississippi  River  Basin 
( paragraphs  37  and  38 ) . 

e_.  There  is  wide  variation  among  and  within  agencies  rele- 
vant to  the  methods  used  to  collect  and  analyze  sediment 
samples  as  well  as  the  procedures  used  to  reduce  and 
report  the  resulting  data  (paragraphs  35  and  36). 

Rec  emendations 


Based  on  the  findings  of  this  study,  it  is  recommended  that: 

a.  Sediment  sample  collection  stations  be  established 
on  reaches  of  major  streams  of  the  Mississippi  River 
Basin  where  there  are  currently  no  active  station.' . 

b_.  After  sediment  data  have  been  reduced  by  an  agency,  they 
be  either  published  or  maintained  on  file  in  a format 
such  that  they  are  easily  accessible  by  ther  agencies. 

c_.  Sediment  sample  collect  i n pr  grams  be  c rdinats  l 

among  agencies  such  that  duplicate  eff  rts  are  Lminats  l. 

d.  Agencies  res]  nsible  f r th<  | iti  n f s<  limenl 

sample  collection  and  stream-gaging  Stations  attempt  t 
maintain  accurate  hist  ries  the  sediment  collect!  n 
: r • ram  Lncl  iding  equi]  men 1 ised,  sacs]  Ling  pr  :edures , 
and  personnel  involved. 

e_.  I stu  ly  be  : nducted  ( rharacterize  th<  tram  i rt  and 
deposition  f sediment  in  the  major  streams  f the  Mis- 
sissippi r as  in.  he  re  ■ t eff  rt 


X 


will  provide  the  basis  for  development  of  procedures  for 
assessment  of  sediment  control  methods,  and  for  evaluating 
problems  resulting  from  sedimentation,  such  as  reduction 
in  the  design  life  of  flood  control  reservoirs,  deposi- 
tion in  navigation  channels,  degradation  of  public, 
industrial,  and  agricultural  water-supply  quality,  etc. 


It  I, 
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Table  2 

Notation  for  Table  1 


CE  Districts 

Type  of  Water 

Body  Sampled 

A 

_ 

Albuquerque 

C - 

Canal 

H 

- 

Huntington 

E - 

Estuarine  zone 

KC 

- 

Kansas  City 

R - 

Reservoir 

L 

- 

Louisville 

S - 

Stream 

LR 

- 

Little  Rock 

M 

- 

Memphis 

NO 

- 

New  Orleans 

Method  Used  to  Collect  Sediment  Samples 

0 

- 

Omaha 

P 

- 

Pittsburgh 

G - 

Grab  sample 

RI 

- 

Rock  Island 

R - 

Samples  taken  on 

multiple  verticals 

SL 

- 

St.  Louis 

V - 

Samples  taken  on 

single  vertical 

SP 

- 

St.  Paul 

T 

- 

Tulsa 

V 

- 

Vicksburg 

Frequency  of  Sample  Collection 


1 - Continuous 

2 - Seasonal 

3 - Daily 

4 - Weekly 


5 

6 

7 

8 
9 

** 


- Monthly 

- Quarterly 

- Annually 

- Other  periodic 

- Irregularly 

- Measurement  was  either  dis- 
continued or  the  frequency  was 
not  reported 


. 


Agency  Reporting  to  Office  of  Water  Data  Coordination  (OWDC) 


V 


BR 

CE 

DPC 

EPA 

ERDA 

C.S 

IDPH 

MPCA 

MPSC 

MWCC 

TWDB 


U.  S.  Bureau  of  Reclamation 
U.  S.  Army  Corps  of  Engineers 
Dairyland  Power  Cooperative  (Wisconsin) 
Environmental  Protection  Agency 
Energy  Research  and  Development  Agency 
U.  S.  Geological  Survey 
Illinois  Department  of  Public  Health 
Minnesota  Pollution  Control  Agency 
Missouri  Public  Service  Commission 

Metropolitan  Waste  Control  Commission  (Minneapolis) 
Texas  Water  Development  Board 
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Table  3 

Tabulation  of  Sediment  Sample  Collection  Stations  on  Minor  Streams  In  the 
Mississippi  River  Basin 


Agency 

CE 

OWDC 

Period 

Reporting 

River 

District* 

Number 

Station  Name** 

of  Record 

to  OWDC 

Allegheny 

P 

84367 

New  Kensington,  Pa. 

1972 

CS(N) 

P 

69997 

Eldred,  Pa. 

1970 

CS 

Bad 

0 

84040 

Ft.  Pierre,  S.  Dak. 

1946 

GS 

0 

54746 

Ft.  Pierre,  S.  Dak. 

1947-1973 

CE 

Beaver 

P 

70035 

Wampum,  Pa. 

1970 

GS 

Big  Black. 

V 

54923 

Near  U.  S.  Hwy  61,  Miss. 

1965-1967 

EPA 

V 

82190 

Bovina,  Miss. 

1972 

GS  (N ) 

Big  Blue 

KC 

50254 

Near  Manhattan,  Kans. 

1974 

GS  (N ) 

KC 

54657 

B1  Tuttle  Creek  Dam,  Kans. 

1960-1972 

CE 

KC 

54676 

Barnes,  Kans. 

1959-1971 

CE 

KC 

50253 

Barnes,  Kans. 

1961 

GS 

KC 

50390 

Deweese,  Nebr. 

1955-1969 

GS 

- 

KC 

54658 

Barneston,  Nebr. 

1959-1972 

CE 

KC 

54660 

Crete,  Nebr. 

1964-1970 

CE 

KC 

67309 

Crete,  Nebr. 

1961 

GS 

KC 

67966 

Dorchester,  Nebr. 

1967 

CE 

KC 

50388 

Dorchester,  Nebr. 

1963 

GS 

KC 

50386 

Suprise,  Nebr. 

1965 

GS 

Big  Nemaha 

KC 

54674 

Falls  City,  Nebr. 

1949-1967 

CE 

KC 

74228 

Humbolt,  Nebr. 

1971 

CE 

KC 

74226 

Humbolt,  Nebr. 

1971 

CE 

Big  Sandy 

H 

50156 

Louisa,  Ky. 

1949 

GS(N)  , ] 

Big  Sioux 

0 

56371 

Akron,  Iowa 

1974 

GS (N ) J 

0 

66045 

Dell  Rapids,  S.  Dak. 

1960 

GS 

d 

0 

56374 

Brookings,  S.  Dak. 

1960-1974 

CS  1 

0 

81512 

Watertown,  S.  Dak. 

1972 

GS 

Biackwater 

KC 

69307 

Blue  Lick,  Mo. 

1970 

CE 

Black  (Wls.) 

SP 

51219 

Galesvllle,  Wis. 

1954 

GS 

SP 

51218 

Neilsville,  Wis. 

1954 

GS 

Boyer 

0 

52035 

Logan,  Iowa 

1964-1973 

GS 

\ 

0 

86832 

Denison,  Iowa 

1968-1974 

CE 

0 

86831 

Delolt,  Iowa 

1969-1974 

CE 

Canadian 

T 

54703 

Whitfield,  Okla. 

1938 

CE 

:> 

T 

56928 

Whitfield,  Okla. 

1944 

CSCN) 

T 

51854 

Calvin,  Okla. 

1965 

GS  (N) 

T 

54704 

Calvin,  Okla. 

1905 

CE 

s 

T 

67941 

Bridgeport,  Okla. 

1948 

GS 

T 

63324 

Canadian,  Tex. 

1967 

GS 

T 

68057 

N.  Mex./Tex.  state  line 

1969 

GS  ' 

T 

52535 

Taylor  Springs,  N.  Mex. 

1966 

GS 

Cannonbal 1 

0 

73442 

Brelen,  N.  Dak. 

1945 

GS  (N) 

0 

54742 

Brelen,  N.  Dak. 

1948 

CE 

0 

73323 

Bentley,  N.  Dak. 

1946 

GS 

0 

50546 

Regent,  N.  Dak. 

1964 

GS 

Cedar 

RI 

73595 

Cedar  Rapids,  Iowa 

1943-1954 

GS 

R I 

63310 

Austin,  Minn. 

1961 

GS 

Chariton 

KC 

67958 

Mussel  Fork,  Mo. 

1969 

CF. 

KC 

54675 

Huntsville,  Mo. 

196  3-19  70 

CE 







(Cont inued ) 

Note:  (N)  denotes  National  Stream  Quality  Accounting  Network  (NASQUAN). 

* See  Table  2 for  District  abbrev iat ions . 

**  Stations  are  listed  in  order  of  increasing  river  mileage  from  mouth. 
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River 

CE 

District 

OWDC 

Number 

Station  Name 

Period 
of  Record 

Agency 
Reporting 
to  OWDC 

Chariton  (cont'd) 

KC 

67959 

Rathbun  Dam,  Iowa 

1969 

CE 

KC 

52031 

Rathbun,  Iowa 

1962 

CS 

KC 

67614 

Chariton,  Iowa 

1969-1973 

GS 

KC 

75613 

Promise  City,  Iowa 

1965-1973 

GS 

KC 

67960 

Promise  City,  Iowa 

1969 

CE 

Cheyenne 

0 

82138 

Eagle  Butte,  S.  Dak. 

1945-1967 

CS 

0 

84039 

Cherry  Creek,  S.  Dak. 

1969 

GS(N) 

0 

54745 

Cherry  Creek,  S.  Dak. 

1968-1971 

CE 

0 

82194 

Plainview,  S.  Dak. 

1967-1969 

GS 

0 

66841 

B1  Angostura  Dam,  S.  Dak. 

1951 

GS 

0 

50551 

Hot  Springs,  S.  Dak. 

1946-1968 

GS 

0 

67137 

Spencer,  Wyo. 

1951 

GS 

Chippewa 

SP 

86842 

Durand,  Wis. 

1974 

CE 

SP 

51211 

Bruce,  Wis. 

1954 

GS 

Cimarron 

T 

51835 

Perkins,  Okla. 

1952 

CS(N) 

T 

63131 

Buffalo,  Okla. 

1959 

GS  (N) 

T 

50352 

Mocane,  Okla. 

1962-1967 

GS 

T 

81715 

Forgan,  Okla. 

1966 

GS 

T 

50348 

Liberal,  Kans. 

1961 

GS 

T 

77058 

Ulysses,  Kans. 

1962 

GS 

Cumberland 

N 

50190 

Grand  Rivers,  Ky. 

1966 

CS  (N) 

N 

76826 

Carthage,  Tenn. 

1965 

GS  (N ) 

N 

50187 

Williamsburg,  Ky. 

1951-1973 

GS 

Delaware  (Kans.) 

KC 

67967 

B1  Perry  Dam,  Kans. 

1969 

CE 

Des  Moines 

RI 

63487 

St.  Francisville,  Mo. 

1974 

GS  (N) 

R1 

54605 

Tracy,  Iowa 

1940 

CE 

RI 

73610 

Des  Moines,  Iowa 

1944-1973 

GS 

Rl 

56920 

Saylorville,  Iowa 

1961 

GS 

RI 

54613 

Boone,  Iowa 

1940 

CE 

RI 

7C191 

Boone  Co.,  Iowa 

1962 

ERD 

RI 

65984 

Stratford,  Iowa 

1968 

CE 

RI 

57060 

Ceylon,  Minn. 

1967 

MPC 

RI 

57062 

Petersburg,  Minn. 

1953 

MPC 

Rl 

63311 

Jackson,  Minn. 

1967 

GS 

RI 

57061 

Dovray,  Minn. 

19b7-1968 

MPC 

Floyd 

0 

67621 

James,  Iowa 

1968-1973 

GS 

Fourche  Le  Fa ve 

LR 

5464  3 

Gravelly,  Ark. 

1939 

CE 

Grand 

0 

66833 

Little  Eagle,  S.  Dak. 

1956 

GS  (N) 

0 

54753 

Little  F.agle,  S.  Dak. 

1962 

CE 

0 

50555 

Shadehill,  S.  Dak. 

1946-1968 

GS 

0 

75181 

Haley,  N.  Dak. 

1950 

GS 

0 

54743 

Haley,  N.  Dak. 

1962 

CE 

Green 

L 

83934 

Beech  Grove,  Ky. 

1974 

GS  (N ) 

L 

50169 

Munfordvil le,  Ky. 

1949 

GS 

Heart 

0 

73441 

Mandan,  N.  Dak. 

1949 

GS 

0 

54741 

Mnndan,  N.  Dak. 

1948-1973 

CE 

HomochLtto 

V 

69425 

Rosetta,  Miss. 

1969-1971 

GS  (N) 

1 1 1 inois 

SL 

85491 

Valley  City,  111. 

1975 

GSlN) 

RI 

08955 

Marseilles,  111. 

1975 

GS<N) 

Iowa 

RI 

52045 

Iowa  City,  Iowa 

1943 

GS 

RI 

54615 

Marengo,  Iowa 

1957 

CE 

RI 

54609 

Ma  r s ha  1 1 1 own , Iowa 

1944-1967 

CE 

RI 

52048 

Rowan,  Iowa 

1»57 

GS 

James  (S.  Dak.) 

0 

50549 

Scotland,  S.  Dak. 

1974 

CS(N) 

(Cont inued ) 

Note:  (N)  denote 

s National 

St  ream 

Quality  Accounting  Network  (NASQl’AN). 
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River 

CE 

District 

OWDC 

Number 

_ S tat  ion  Name 

Period 
of  Rei  ord 

Agency 
Report ing 
to  OWDC 

Jef  ferson 

0 

74312 

Silver  Star,  Mont. 

1972 

GS 

0 

51097 

Twin  Bridges,  Mont. 

1957-1972 

GS 

Kentucky 

L 

81734 

Lock  2,  Lockport,  Ky. 

1973 

CS  (N ) 

L 

50163 

Frankfort,  Ky. 

1906 

GS 

Klckapoo 

SP 

51227 

Steuben,  Wis. 

1954 

CS 

SP 

74568 

Gays  Mills,  Wis. 

1964 

GS 

SP 

73128 

La  Farge,  Wis. 

1954 

GS 

SP 

73124 

Rockton,  Wis. 

1971 

GS 

SP 

81454 

Ontario,  Wis. 

1972 

GS 

Knife 

0 

73439 

Hazen,  N.  Dak. 

1946 

GS  (N) 

0 

54740 

Hazen,  N.  Dak. 

1948-1969 

CL 

0 

73309 

Golden  Valley,  N.  Dak. 

1945 

C.S 

Licking 

L 

80366 

Butler,  Ky. 

1949 

GS  (N) 

L 

50159 

McKinneysburg , Ky. 

1952-1973 

GS 

L 

50158 

Farmers,  Ky. 

1949 

GS 

Little  Arkansas 

T 

502  76 

Valley  Center,  Kans. 

1944 

GS 

Little  Kanawha 

H 

64167 

Grantsville,  W.  Va. 

1968 

GS 

Little  Miami 

L 

50832 

Milford,  Ohio 

1965 

CS  (N) 

L 

67104 

Marathon,  Ohio 

1969-1974 

GS 

Little  Missouri 

0 

73437 

Watford  City,  N.  Dak. 

1946 

GS  (N) 

0 

54739 

Watford  City,  N.  Dak. 

1948 

CE 

0 

73306 

Medora,  N.  Dak. 

1946 

GS 

0 

73436 

Marmarth,  N.  Dak. 

1945 

GS 

Little  Sioux 

0 

54748 

Turin,  Iowa 

1943-6969 

CE 

0 

73425 

Correclionville,  Iowa 

1950-1962 

GS 

Miami 

L 

86111 

New  Baltimore,  Ohio 

19bl 

GS  ( N ) 

L 

50846 

Troy,  Ohio 

1965-1974 

GS 

L 

50842 

Sidney,  Ohio 

1965 

GS 

Milk 

0 

54737 

Nashua,  Mont. 

1969 

CE 

Minnesota 

SP 

57103 

Shakopee,  Minn. 

1960-1971 

MFC 

SP 

52750 

Jordon,  Minn. 

1974 

GS  ( N ) 

SP 

57104 

Le  Sueur,  Minn. 

1953 

MPC 

SP 

72879 

St.  Peter,  Minn. 

1971 

M PC 

SP 

52751 

Mankato,  Minn. 

I960 

GS 

SP 

57109 

Courtland,  Minn. 

1953 

MPC 

SP 

63301 

New  Ulm,  Minn. 

1967 

GS 

SP 

57111 

Morton,  Minn, 

1967 

MPC 

SP 

57116 

Milan,  Minn. 

196  7 

MPC 

Monongahela 

P 

53958 

Braddock,  Pa. 

1958 

GS  (N ) 

Moreau 

0 

54744 

Whitehorse,  S.  Dak. 

1959 

CE 

0 

66828 

Whitehorse,  S.  Dak. 

1959 

GS 

Muskingum 

H 

50776 

McConnelsvi  1 le,  Ohio 

1950 

GS  (N ) 

H 

50772 

Dresden,  Ohio 

1952-1974 

GS 

Neosho 

T 

51849 

Ft.  Gibson,  Ok  la. 

1951 

GS(N) 

T 

51847 

Commerce,  Ok  la. 

1947 

GS 

N innescah 

T 

50284 

Peck,  Kans. 

1948 

GS 

T 

50280 

Murdock,  Kans. 

1960 

GS 

T 

50337 

Pratt,  Kans. 

1962 

GS 

T 

50279 

Cheney,  Kans. 

1960-1967 

GS 

T 

502  78 

A B Cheney  Res  , Kans. 

196  5 

GS 

N iobrara 

0 

• . 

Verdel,  Nebr. 

1961 

i ! 

0 

50167 

Verdel,  Nebr. 

1948 

GS  (N ) 

0 

50  166 

Norden,  Nebr. 

1950 

GS 

(Cnnt  1 nnod ,) 


Note:  (N)  denotes  National  Stream  Quality  Accounting  Network  (NASQL'AN)  . 


(sheet  3 of  f>) 


Table  3 (Continued) 


River 

CE 

District 

OWDC 

Number 

Station  Name 

Period 
of  Record 

Agency 
Re  po  r 1 1 n g 
to  OWDC 

N ishnabotna 

0 

06760 

Hamburg,  Iowa 

1939-1951 

CE 

0 

52032 

Red  Oak,  Iowa 

1962-1973 

GS 

0 

56921 

Randolph,  Iowa 

1965-1973 

GS 

Nodaway 

KC 

63482 

NR  Burlington  Junction, 

Mo. 

1969 

CE 

North  Canadian 

T 

34691 

Weturaka,  Okla. 

1938 

CE 

T 

82645 

Ft.  Reno,  Okla. 

1974 

GS 

T 

56863 

Canton,  Okla. 

1938 

CE 

T 

63116 

Seiling,  Okla. 

1951 

GS 

T 

83746 

Woodward,  Okla. 

1955 

CE 

T 

63115 

Beaver,  Okla, 

1957 

GS  (N) 

T 

63114 

Guymon,  Okla, 

1951 

GS  (N ) 

Obion 

M 

76849 

Obion,  Tenn. 

1965 

CS(N) 

Osage 

KC 

77983 

Osceola,  Mo. 

1972 

CE 

KC 

74870 

St.  Thomas,  Mo. 

1950' 

CS  (N) 

Ouachita 

V 

60168 

Columbia,  La. 

1974 

GS  (N) 

V 

67126 

Camden,  Ark. 

1974 

GS  IN) 

V 

58061 

Camden,  Ark. 

1936 

ADH- 

V 

58025 

Arkadelphia,  Ark. 

1935 

ADH 

V 

58193 

Malvern,  Ark. 

1935 

ADH 

V 

86737 

Jones  Mill,  Ark. 

1943 

ADH 

V 

86736 

Magnet,  Ark. 

1971 

ADH 

Pawnee 

AL 

50270 

Earned,  Kans. 

1958 

GS 

Platte  (Mo.) 

KC 

67617 

Diagonal,  Iowa 

1968-1973 

GS 

Platte  (Nebr.) 

0 

54751 

Louisville,  Nebr. 

1939 

CE 

0 

75973 

South  Bend,  Nebr. 

1970 

GS 

0 

73455 

North  Bend,  Nebr. 

1966 

GS  (N ) 

0 

56353 

Schuyler,  Nebr. 

1966-1968 

GS 

0 

75220 

Overton,  Nebr. 

1950 

GS 

0 

51244 

Julesburg,  Colo. 

1974 

GS(N) 

0 

51238 

Kersey,  Colo. 

1947 

GS 

0 

69096 

Lisco,  Nebr. 

1970 

GS(N) 

0 

51058 

Wyo./Nebr.  state  line 

1965 

CS 

0 

67140 

Lingle,  Wyo, 

1969 

GS 

0 

51055 

B1  Guernsey  Res.,  Wyo. 

1947 

GS 

0 

56312 

Orin,  Wyo. 

1966 

GS 

0 

6 3094 

B1  Casper,  Wyo. 

194  7 

GS 

0 

73507 

Casper,  Wyo. 

1971 

GS 

0 

51073 

Northgate,  Colo. 

1965 

GS 

Purgatoire 

AL 

65903 

Las  Animas,  Colo. 

1959 

CE 

Republican 

KC 

56831 

B1  Milford  Dam,  Kans. 

1967-197. 

CE 

KC 

81905 

Clay  Center,  Kans. 

1957 

GS(N ) 

KC 

54684 

Clay  Center,  Kans. 

1948 

CE 

KC 

54685 

Concordia,  Kans. 

1961-1968 

CE 

KC 

56378 

Scandia,  Kans. 

1957-19  1 

KC 

54686 

Guide  Rock,  Nebr. 

1961-1968 

CE 

KC 

54687 

Bloomington,  Nebr. 

1941 

CE 

KC 

54670 

Orleans,  Nebr. 

1948-1970 

CE 

KC 

67315 

Orleans,  Nebr. 

1947 

GS 

KC 

54671 

Cambridge,  Nebr. 

1961-1967 

CE 

KC 

67316 

Trenton,  Nebr. 

194b 

GS 

KC 

54672 

Benkelman,  Nebr. 

1961-1967 

CE 

Rock 

R I 

59456 

Joslin,  111. 

1974 

GS(N> 

RI 

51232 

Afton,  Wis. 

1954 

Rl 

51230 

Ma  y v i 1 1 e , Wis. 

196.-1970 

Rl 

67721 

Waupun,  Wis. 

1968-1970 

GS 

• <i 

Note:  (N)  denotes  National 

Stream 

Quality  Accounting  Network  (NASQl AN ) 

(Shi 

»(*[  .*  of 

t ADH  denotes 

Arkansas  Department 

of  Health. 
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Agency 

CE 

OWDC 

Period 

Reporting 

River 

District 

Number 

Station  Name 

of  Record 

to  OWDC 

Root 

SP 

57  j80 

Houston  Co. , Minn. 

1967 

MPC 

SP 

63308 

Near  Houston,  Minn. 

1968 

GS 

SP 

63307 

Lanesboro,  Minn. 

1961-1971 

GS 

St.  Croix 

SP 

57077 

Hudson,  Wis. 

1967 

MPC 

SP 

72881 

Taylors  Falls,  Minn. 

1953 

MPC 

SP 

74540 

St.  Croix  Falls,  Wis. 

1954 

GS  (N) 

SP 

57078 

Pine  City,  Minn. 

1967-1971 

MPC 

SP 

57079 

Danbury,  Wis. 

1953 

MPC 

SP 

51210 

Danbury,  Wis. 

1954 

GS 

St.  Francis 

M 

83638 

Riverfront,  Ark. 

1955 

CS(N) 

M 

85493 

Parkin,  Ark. 

1955 

GS  (N) 

Sal ine  (Kans . ) 

KC 

50240 

Tescott,  Kans. 

1959 

GS 

KC 

54683 

B1  Wilson  Dam,  Kans. 

1964-1974 

CE 

Sal ine 

KC 

54679 

Russell,  Kans. 

1964-1970 

CE 

KC 

50237 

Russell,  Kans. 

1946 

GS 

KC 

50236 

Wakeeney,  Kans. 

1955-1966 

GS 

Salt 

L 

50165 

Shepherdsvi lie,  Ky. 

1949 

GS 

Scioto 

H 

50816 

Higby,  Ohio 

1953-1974 

GS  (N) 

Skunk 

RI 

73600 

Augusta,  Iowa 

1975 

GS 

Smoky  Hill 

KC 

50250 

Enterprise,  Kans. 

1957 

GS  (N) 

KC 

50243 

New  Cambria,  Kans. 

1962-1968 

GS 

KC 

54677 

B1  Kanapolis  Dam,  Kans. 

1947-1967 

CE 

KC 

54678 

Ellsworth,  Kans. 

1942-1967 

CE 

KC 

50233 

Ellsworth,  Kans. 

1949 

GS 

KC 

50232 

Russell,  Kans. 

1941 

GS 

Solomon 

KC 

50249 

Niles,  Kans. 

1957 

GS 

KC 

54681 

Osborne,  Kans. 

1962-1968 

CE 

KC 

69595 

Kirwin,  Kans. 

1945 

GS 

Tennessee 

N 

83778 

Highway  60,  Ky. 

1973 

GS 

N 

83895 

Pickwick  Dam,  Tenn, 

1974 

GS  (N) 

N 

87717 

Waterloo,  Ala. 

1973 

1 PA 

N 

74059 

South  Pittsburg,  Tenn. 

1950 

GS(N) 

N 

83894 

Watts  Bar,  Tenn. 

1974 

GS(N) 

Verdigris 

T 

73568 

Newt  Grahm  L&D  near  Inola,  Okla. 

1971 

GS(N) 

T 

54714 

Inola,  Okla. 

1944-1971 

CE 

T 

51846 

Inola,  Okla. 

1947-1971 

GS 

T 

54717 

Oologah,  Okla. 

1961 

CE 

T 

54715 

Lenapah,  Okla. 

1940 

CE 

T 

54712 

Altoona,  Kans. 

1940 

CE 

T 

54713 

Coyville,  Kans. 

1940 

CE 

T 

54716 

Madison,  Kans. 

1956 

CE 

Vermillion 

0 

56370 

Wakonda,  S.  Dak 

I960 

GS 

0 

76183 

Chancellor,  S.  Dak. 

1960-1967 

GS 

Wabash 

L 

68365 

New  Harmony,  Ind. 

1974 

GS  ( N ) 

L 

51802 

Lafayette,  Ind. 

1954 

GS 

L 

66876 

Bluff  ton,  Ind. 

1968-1970 

GS 

L 

7304  7 

Lin  Grove,  Ind. 

1970 

GS 

Walnut 

T 

50290 

Winfield,  Kans. 

1961 

GS 

Waps ipinicon 

RI 

54610 

Dewitt,  Iowa 

1942 

CE 

52049 

Independence,  Iowa 

1965-1973 

GS 

(Cont inued ) 

Note:  (N)  denot* 

*s  National 

St  ream 

Dual  it v Accounting  Network  (NASQUAN) . 
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River 

CE 

District 

OWDC 

Number 

Station  Name 

Period 
of  Record 

Agency 
Report  i nj 

t , 

White  (Ark. ) 

M 

54925 

Benzal,  Ark. 

1965-1967 

EPA 

M 

51081 

Clarendon,  Ark. 

1974 

GS  (N) 

LR 

86734 

Southeast  White  Co. , Ark. 

1972 

ADH 

LR 

54630 

Newport,  Ark. 

1939 

CE 

White  (S.  Dak.) 

0 

66834 

Oacoma,  S.  Dak. 

1939 

GS(N) 

0 

54747 

Reliance,  S.  Dak. 

1939 

CE 

0 

66839 

Kadoka,  S.  Dak. 

1945-1970 

GS 

0 

50558 

Rocky  Ford,  S.  Dak. 

1963-1967 

GS 

0 

50556 

Slim  Butte,  S.  Dak. 

1963-1967 

GS 

Wisconsin 

SP 

51226 

Muscoda,  Wis. 

1954 

GS  (N) 

Yazoo 

V 

none 

Mouth  of  Yazoo  at  Vicksburg,  Miss. 

1970 

CE 

V 

54924 

B1  Redwood,  Miss. 

1965-1967 

EPA 

V 

62136 

Greenwood,  Miss 

1974 

GS  (N) 

Yellowstone 

0 

51127 

Sidney,  Mont. 

1948 

GS 

0 

54738 

Sidney,  Mont. 

1937-1973 

CE 

0 

51122 

Billings,  Mont. 

1974 

GS  (N) 

Zumbro 

SP 

N0367 

Kellog,  Minn. 

1975 

GS 

SP 

83903 

Zumbro  Falls,  Minn. 

1961 

GS 

N-t*  : 


(N)  denotes  National  Stream  Quality  A . • Minting  V Iw-ik  <NV  1 \\). 
ADH  denotes  Arkansas  Department  ot  Health. 
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APPENDIX  A:  NARRATIVES  FOR  SELECTEE 

SEDIMENT  SAMPLE  COLLECTION  STATIONS 


T 


1.  Narratives  for  the  selected  sediment  sample  collection  stations 
are  presented  herein  in  the  following  sequence:  alphabetically  by  river 

name  and  for  each  river  sequentially  from  the  mouth  of  the  river*  in 
the  upstream  direction.  All  latitudes  are  north  of  the  equator  and  all 
longitudes  are  west  of  the  prime  meridian  (paragraph  29,  main  texl  . 


"CE"  is  the  U.  S. 

Army  Corps  of  Engineers,  and  "USGS”  is  the 

U.  S.  De- 

partment  of  the  Interior  Geological  Survey.  A list  of  references  that 

•■ere  sources  for 

the  narratives  is  also  presented  at  the  end 

of  this 

appendix . 

2.  An  index 

is  provided  below  as  an  aid  for  locating  narratives 

for  the  individual  stations.  Pertinent  figures  are  at  the  end  of  each 

narrative. 

River 

Station 

Tage 

Arkansas 

Little  Rock,  Arkansas 

A*» 

Dardanelle,  Arkansas 

AIT 

Atchafalaya 

Simmesport,  Louisiana 

A23 

Big  Blue 

Below  Tuttle  Creek  Dai  , 1 ■ nsas 

A 30 

Big  Nemaha 

Falls  City,  Nebraska 

A 36 

Boyer 

Logan,  Ic  wa 

Ahl 

Denis  n , L wa 

AU6 

Deloi t , wa 

A51 

Cedar 

Cedar  Rapids,  Iowa 

AS5 

Delaware 

Below  Perry  Pam,  Kansas 

A62 

Des  Moines 

St.  ■ancisville*  Missour 

AfT 

Tracy,  Iowa 

ATP 

Floyd 

James,  Iowa 

A j ( 

Illinois 

Valley  City,  llinois 

A83 

Marseilles,  Illinoi s 

A89 

Iowa 

I c wa  City,  wa 

APlt 

* xct'i  t f r 1 he 

numbered 

in  the 

h'Wnstream  lire 

. • . . ence,  th<  tatioi  l hi  ari  : 

resent ed 

sequentially  in 

the  downstream  direct  : n from  the  confluence  of  the 

" ■ gahi  ai  : 

A ! egheny  rivers,  which  c nverpe  * < f rm  the 

Ohio  Five: 

River 

Station 

Huge 

Kansas 

Bonner  Springs-Desoto , Kansas 

A101 

Le  Compton,  Kansas 

A109 

Wamego , Kansas 

A113 

Little  Sioux 

Turin,  Iowa 

A120 

Ccrrectionville , Iowa 

A126 

Mississippi 

New  Orleans  (Carrollton), 
Louisiana 

A132 

Baton  Rouge,  Louisiana 

A137 

Tarbert.  Landing,  Mississippi 

A1U2 

Coochie,  Louisiana 

A1U7 

Natchez,  Mississippi 

A152 

Vicksburg,  Mississippi 

Al60 

Arkansas  City,  Arkansas 

A 168 

Memphis,  Tennessee 

A172 

Thebes,  Illinois 

A176 

St.  Louis,  Missouri 

Al8l 

Below  Alton,  Illinois 

A189 

Hannibal,  Missouri 

A19^ 

Keokuk,  Iowa 

A199 

Burlington,  Iowa 

A205 

East  Dubuque,  Illinois 

A210 

McGregor,  Iowa 

A215 

Winona,  Minnesota 

A220 

Missouri 

Hermann,  Missouri 

A225 

Kansas  City,  Missouri 

A231 

ft.  Joseph,  Missouri 

A237 

Nel  raska  City,  Nebraska 

A2lt3 

Omaha,  Nebraska 

A251 

Sioux  City,  Iowa 

A260 

: , . ' uth  ak  ta 

A2b9 

Ni shnabotna 

Hamburg,  Iowa 

A275 

Red  Oak,  Iowa 

A280 

Randolph,  Iowa 

A286 

Nodaway 

Near  Burlington  Junction, 
Mi ssouri 

A291 

Ohio 

Greenup  Dam,  Kentucky 

A295 

Mark  lathi  "run,  Kentucky 

A302 

lanm  • n Dam,  Kentuc 

A307 

Dam  53,  near  '.rand  Chain, 
Illinois 

A312 

Old  River 
Outflow 
Channel 

:■  anding, 

A317 

Platte 

! t ui .vi lie,  Nebraska 

A321 

vth  Rend  and  fVhuyl-T, 
Nebraska 

A2 

A330 

Red 

Above  Old  River  Outflow 
Channel,  Louisiana 

A 3 37 

Alexandria,  Louisiana 

A 3^1 

Shreveport,  Louisiana 

A3^5 

Fulton,  Arkansas 

A3^8 

Dekalb,  Texas 

A353 

Arthur  City,  Texas 

A 3 59 

Colbert,  Oklahoma 

A 36*4 

Republican 

Below  Milford  Dam,  PPansas 

A368 

Rock 

Joslin,  Illinois 

A37l< 

Root 

Near  Houston,  Minnesota 

A379 

Saline 

Tescott,  Kansas 

A385 

Below  Wilson  Dam,  Kansas 

A390 

Skunk 

Augusta,  Iowa 

A396 

Smoky  Hill 

Enterprise,  Kansas 

AkOl 

Hew  Cambria,  Kansas 

Al4  07 

Below  Kanopolis  Dam,  Kansas 

AUl2 

Solomon 

Niles,  Kansas 

Abl8 

Wapsipinicon 

DeWitt,  Iowa 

Ah23 

J 


..........  ; V.  - : ■ -A,  • 


1 1 :'i  "t*.  • '■ 

X1  ' !!■•).:  5^6d  ’ 

...  *e:.  -y  stat  1 ■ • : 37  Jt  <500 

• tt  i • i.i“  :it  ide:  *;-t6  92l6l0 

rep  rt  irv  t'  • 

..  ■ . . Mile  0 is  at  the  e nfluence  f the  Arkansas  and 

•ivers;  mile  0 to  mile  35-  estat  shed  bj 
and  upstreai  ' mi  • tat  hed  by  t 

in  - . Not<  ile  *1.  is  the  • • ' 

t tn  the  d vnstream  (or  Main  .’treet  brim-  sampling  -sta- 
tion and  the  present  USGS  rec 'rdin:r  <'a»:e  iescribed  under 
"Sami  :t ion  procedure."  I differ  t ystei 

mile  is  used  for  the  McClellan-K< Mavi- 

tioj  \ ■ ■ charts  i hat  wer<  ised  is  irce  materii  . 


• ; * i v ~ ■ r 1 1 t i ■ i 

tv  sami  in  tat i t ittl<  ■ . : 

Main  Street  -idge  j i n<  it  • • M irray  :k  an  I Dai 

treet  ridge  c nn<  :t  t ' 

i Nort  ittl<  :k.  iddition  t the  irl  md  industri 

f ittl<  :k-North  ittle  :k,  t itility  crossings, 

itomobile  bridge,  railroad  bridge,  

. . j ■ ;reati  nal  area  Burns  Park  between  irray  Dan  and  th< 
ier  ire  tv  tr  ’ies,  W its  • : 

teri  • -kansa  * ' ■ ' ' . " -":- 

•otected  wit  riprai  r dikes.  ■ 

e protect  *t  ' ' 1 ■ : - 

♦adient  for  thi  ft  • ' ’ • ' • 

li  :har  ...  f record  eptember  >2?  t t he  I re n nt  ire:  max  it  a - 

...  - " • regulat 

.........  ..•■ 

.......  f irr  ..... 


■ ■:  i Littl<  iirecl  effi  :1  n fl  , sinci  ther  w<  re  alrea  iy  nuraer  . 

;ontr  . structures  rpstream.  rhe  sediment  ad  f record  :t  ber  L9<  ) 
are:  maximum  - 1,1*30,000  tons /day;  mean  - 36,362  tons/ 

day;  an  i minimum  - 37  ton. '/day. 

2t'i‘  i -ii  s • : f 'ii.  d osic-ii  ■ ■orn 

s<  liment  sampli  ■ ■ ■ ' n pr  ;ran  was  established  at  this  :a- 

n ' :tober  1969  because  a Long-ti  rn  paging  n ■ rd  b<  sinning  ii 
wa.:  available  and  because  Murray  Lock  and  Lam  is  downstream  from  the 
:ipal  tril  itaries  if  th<  Arkansas  River.  Discharge:  and  liment 
ad:  measuri  i here  ar<  repri  sentativi  f the  lischarge:  and  i liment 
: ads  4 thi  i . 4 I f thi  \rkan  River. 

Sample  collection  is.  a cooperative  effort  of  the  CK  Little  ick  ! is- 
'■4'44  and  the  USGS  Arkansas  District.  Sample  lal  rat  rj  an: 

is.  handled  by  tin  Southwestern  Division  (2WD)  Lai  oratory,  '.-ill.4!.4, 

exas , Discharges  it  asured  by  4 h<  USGS  personnel  at  4 Mu ij  Dan  4 a ■- 

2.  - ■ a ■ n an  ised  4 :omput<  sediment  ads  fr  n sediment  : ir 

■■  pari  : f r 4 h i reach.  USGS  has  madi  peri  lie  measur  ment  f :hem- 

i ••tl  c msf.ituents  at  its  Murray  Dan  s'lcinr  station  sine*-  :■  • ■!  ruary  1 . * T 1*  • 

.'ample  and  data 

il  !■  ■ i ti  pr.  an  'dure.4 

Duspended-sediment  samples  are  normally  taken  from  a boat  on  th« 

: wi  trear  sid  f Murraj  :k  and  am ; I wi  ver , when  4 r<  at  v<  . 4 : 

are  1 high,  the  sampling  . :ation  is  at  th<  Main  Street  ridge, 
samples  are  collected  by  either  the  l.RD  or  li; personnel  whenever  dis- 
tharge  in  measuri  l . iallj  onci  wi  tkly  . i t u r i US  -1*3  r -49 
r : tribed  in  ference  la  is  ised  1 btaii  lepth-inti  rated 

; . fiv  parate  verticals  acr  ss  th<  river.  i ■ njunc 4 i 
wit:,  sediment  sample  ■ ■ ■>  L 1 • ■ ■ ■ t ion,  tlx?  followin'  sup:  1 1 -merit  ary  la*  •<  -i 
also  obtained: 

•±.  River  . r a..-*-  -it  beginning  and  end  measurement  s. 
t_.  Wat  .-r  ..b-pth  at  e-i.'h  vertical. 

tity  at  . md  . f depth  acl  . ■ rt  i ■ . . 
d . Wu  t ■ r-s  irfae.  w i d th . 

'■is4  anci  - i etwi  ri  vert  id  I . 
f . Wat  er  t emp'i  future. 
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Saging  in  the  vicinity  of  Little  Rock  "began  in  October  18YI . The 
present  gage  in  located  at  tin-  Main  Stre*  t Bridge  (mile  lUi . 5) . The 
peri  >d  of  discharge  record  is  1927  to  the  pr<  nt  . rhe  tabulal  i n be]  w 
unit arizes  th<  ;aging  and  recording  levices  used  at  Littli  Lng 

the  period  of  record,  as  well  as  their  locations  and  the  jen  • s r< - 
sponsible  for  collecting  the  data: 


Period 


October  1871-1879 
1879  - January  1961 


Locality Device  Used 

CE 


Foot  of  Commerce  Street  Staff  gage 

Baring  Cross  Bridge  Staff  gage  followed 

by  other  non- 
recording gages. 


U.  S.  W'-at. h'-r  Bureau 
l now  National  Weather  Service) 


21  April  1873  - 
lb  September  1927 

1 October  1931  - 
30  September  1933 

? - present 


Main  Streel  B r i lg< 
(mile  lkl.5) 

Main  Street  Bridge 
(mile  litl.5) 

Ma in  Streel  rid 
(mile  ill.') 


Staff  g age 
Staff  gage 


‘Telemark  gage 


16  September  1927  - 
30  September  1931 

1 October  1933  - 

• : ember  L933 

19  December  1933  - 
present 

? - present 

10  May  1970  - present 


uses 

Main  Street  Bridge 
(mile  Mu. 

Ma  in  Street  iridgi 
( m ile  lAl . 

Downstream  from  Main 
f>treet  Bridge 

Ma  in  Streel  Bri  lg<  • 
mile  lUl. 

Murray  a it  (mil<  ! 8 . 


Staff  rare  (Weather 
Bureau  gage) 

St  aff  rare  (Wrath.  r 
Bureau  gage) 

Recording  rare 

Staff  gages. 

1 nr. * rum. -tit  at.  i ■ >n  at 
Murray  buck  and 
Dam  monitoring 
head,  11  ■■■■■. 
an  1 gat  pening: 


Laboratory  sample  analysis 

Sample  laboratory  analysis  is  handled  by  the  SWD  Laboratory, 
Dallas,  Texas.  Procedures  used  to  analyze  the  sediment  samples  are 
outlined  in  the  following  paragraphs. 

Pel intent  concent  rat  ion . Samples  are  arranged  in  order,  assigned 
an  SWD  laboratory  number,  and  logged  on  Form  629a  (Figure  A2).  The 
resistivity  of  the  sample  in  each  bottle  is  measured  and  recorded  on 
this  form.  Samples  to  be  tested  for  particle-size  distribution  are 
removed,  and  the  remainder  are  grouped  into  sets  of  3**  samples. 

The  laboratory  sample  numbers  of  the  first  set  of  3^  are  entered 
in  the  first  line  of  Form  562-C  (Figure  A3).  The  weight  of  each 
sample,  with  bottle  stoppers  removed,  is  recorded  on  the  second  line. 

Filter  paper  circles  are  marked  with  the  number  of  a respective 
bottle  cai  and  folded.  Two  extra  filter  papers  are  prepart  i for  each 
set  of  -i1*  samples.  These  are  blanks  for  control  purposes.  All  the 
folded  filter  papers  are  placed  in  weighing  bottles,  one  per  bottle, 
and  the  bottle  cap  numbers  recorded  on  the  fifth  line. 

The  36  bottles  with  their  filter  papers  are  placed  in  a 105°C 
oven  overnight.  The  following  day,  taps  are  screwed  on  b<  fort  the 
bottles  are  removed  from  the  oven.  After  desi teat  ir  cooling  each 
filter  paper  is.  weighed  to  the  nearest  milligram  and  recorded  (seventh 
line) . 

fhirty-six  h-in.  filter  funnels  are  assembled  on  racks, 
filter  papers,  are  placed  in  the  funnels  in  the  order  of  listing  on 
rm  the  corresponding  weighing  bottle  and  cai  art  kept  » l 

the  funnel. 

The  samples  are  poured  into  the  funnels,  with  distilled  water 
ised  • wash  thi  bottles.  Equal  luantities  1 " list  lilt  1 water 
: >ur<  : t ■■  jgh  'L"  two  blanks.  W< sight  emptit  1 as  pit  t ttli 

record''.!  on  the  third  lint?  of  Form  562-C. 

When  filtration  is  complete,  filter  paper  witii  retained  sediments 
are  returned  to  their  respective  weighing  bottle:;  and  drie  i evernigl.t 
in  a forced-draft  oven  at  105'  c,  then  subjected  to  ,'!*  .additional  hr 
a tn  an  ther  ven  at  ] C.  After  c Ling  Li  a it  lecat  r , eacl 


AY 


filter  paper  (and  retained  sediment)  is  weighed  to  the  nearest  milligram 
and  the  weight  recorded  on  the  sixth  line  of  Form  562-C.  The  weight  of 
the  silt  (eighth  line)  is  then  computed  by  subtracting  the  value  in  line 
seven  from  the  value  in  line  six.  The  used  filter  papers  are  removed 
from  the  bottles  and  retained  for  possible  use  in  checkin;:  questionable 
results . 

Sediment  concentrations  are  computed  to  the  nearest  0.0001  percent 
from  the  data  on  Form  562-C  (Figure  A3),  with  appropriate  corrections 
as  indicated  by  the  results  of  the  two  control  filters.  Test  results 
are  then  entered  on  Form  629a  (Figure  A2). 

la t,  ion.  The  weight  of  each  sample  (consisl  ing  < f ; - •:  bottles) 

Ls  recorded  to  the  nearest  gram  on  Form  599  (Figure  AU) . A 100-ml 
portion  of  clear  water  is  decanted  into  a tared  beaker  and  evaporated 
for  determination  of  dissolved  solids. 

All  clear  water  is  aspirated  and  discarded,  and  the  remaining  mate- 
rial transferred  to  a graduated  cylinder  for  determination  of  volume  of 
sediment  and  remaining  native  water.  Diluted  to  250  ml  with  listilled 
water,  the  sample  is  dispersed  in  a drink  mixer  and  washed  through  :: 
lo.  200  sieve.  Retained  material  is  >ven-dried  and  sieved;  * h<  minus 
200  fraction  is  transferred  to  a tared  graduated  cylinder  and  allowed  to 
settle  out  . The  ;lear  water  i s then  decanted  (to  further  reduce  tin 
fraction  of  native  water  in  the  test  specimen ) , and  the  cylinder  with 
sam : Le  and  mri  an  >ved  water  are  wei  ;hed.  Ph(  appr  ximat<  w<  i ;h1 
s ' i i Is  is  calculated  from  the  known  weights  and  volumes. 

(if  the  estimated  weight  of  solids,  is  between  2.5  and  r,  the 
sample  is  transferred  to  a 1 -ml  graduate  for  the  pipette  test  which 
! ’ws. . If  I 1 ie  estimati  J weight  is  bei w< :en  ! and  i . i a 10-mi 
•raduate  is  used;  below  l g,  a 950-ml  graduate.  Camples  larger  than  1 
are  split  to  obtain  a tent,  specimen  of  near  5 g.) 

A specified  volume  of  Calgon  is.  added  tc  each  .-..ample , which  is  then 
redispersed  in  a drink  mixer  and  washed  hack  into  its,  gradual. ■ . Dis- 
tilled water  is  used  1 > bring  the  volum- • to  the  le.  ired  level. 

•i.*h  s/unpl*  is  mixed  for  1 min  by  turning  its  grndunt«  ••nd-f.  r-end. 
:•  >ur  I pipet.t.e  wi  t.hdrawa  I s are  made  for  determinit.g  percent  a -,  s 
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Note:  (N)  denotes  National  Stream  Quality  Accounting  Network  (NASQUAN). 

* See  Table  2 for  District  abbreviations. 

**  Stations  are  listed  In  order  of  increasing  river  mileage  from  mouth. 
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finer  than  specified  sizes.  Each  withdrawal  is  placed  in  a separate 
tared  100-ml  beaker,  with  the  remaining  material  washed  into  a larg  r 
beaker.  All  five  beakers  are  oven-dried  and  weighed  to  the  n< art s • 
milligram.  The  weights  are  recorded  on  Fori:.  599  (Figuri  kk  , and  • 
computations  are  accomplished  as  indicated.  Particle-size  distribution 
curves  are  plotted  on  Form  158  (Figure  A5). 

Data  reduction  procedures 

A suspended-sediment  rating  curve  showing  the  relation  between 
suspended-sediment  concentration  and  measured  discharge  - nstructi 
This  relation  is  applied  to  the  computed  sediment  load  (converted  to 
tons/day)  and  mean  daily  surface-water  discharge  at  the  Little  Rock 
gage,  Sediment  loads  are  interpolated  for  the  days  on  which  only 
discharge,  but  not  sediment,  data  are  obtained. 

Data  reporting  procedures. 

Daily  values  for  mean  discharge,  mean  suspended- sediment  concen- 
tration, and  mean  suspended-sediment  load  are  published  annually  for 
each  water  year  1:.  R<  f renc<  . Figure  A6  is  an  example  of  these 
data.  Also  published  in  Reference  2 are  laily  tempt  ral  . and  pi  ri  ii  ■ 
wal  r-qualitj  lata.  Mean  laily  lischargi  values  are  published  in 

Reference  3. 

1 L-iioral  i n format  ion 

Additional  information  on  this,  station  can  be  obtained  from: 

U.  S.  Army  Engineer  District,  Litt  L<  ■ . . . x 5<  J , J W<  t 

Capitol,  Little  Rock,  Arkansas, 


52048 


Rowan,  Iowa 
Scotland,  S.  Dak 


50549 


U.vmU  lniu  d *> 


Note 


not,s  National  Stream  Quality  Accounting  Ne.worV  , NASQl'AN) 


ISI6 

*o  *o  o *o 


0*0 


SWD  FO*m  599 

2U  J L St  1957 


Date  Tested_ 


SVD  LABORATORY 
MECHANICAL  ANALYSIS  DATA 
SEDIMENT  SAMPLES 


PlZt  -1  ;'o 


A \C\  f 

Sample  Wo .hi  I I ^ 


ORIGINAL  SAMPLE 


(B)  Wt . Container 


(A)  Wt.  Sample  A Container /r  g*  * ( D ) Beaker 

(B)  Wt.  Container  33  fa  9m  ‘ Vol . River  Water 

(C)  Wt.  Sample  (water.Sed.A  Sa  1 1 ) / 4 f qtr  ! (f)  Wt.  Beaker  A Salt.  94  . ,94- 

Q ^ 

/ .\  ...  « ...  . . T ] <7/1 . /)  . . 1 ( G ) Wt.  Beaker  I ^ 


(j)  Vol.  River  Water  A Sediment_ 
in  graduate 

( K ) Vol.  Sediment  =(M)  ~ 2.7 

(0)  Vol.  River  Water  in  graduate 


J rr  <G>  wtf  Beaker 

3*345  rr  (H)  Wt.  Salt 


9 .0  23 


79  L 


(I)  Wt.  Salt  per  cc  River  Water  O'  3 OX 


mini  tmiYsis 

(H)  (0)  (P)  (0)  (R)  (s)  (T)  (U ) 

Clock  Elapsed  Fall  Beaker  Wt.  Beaker,  wt.  Salt  A Wt.  I 

Time  T ' me  cm  No.  Beaker  t Sediment  Sediment  58,1 11118  nt  f iner 


It  Mm.  17.2 


A l 03  4$. 


Remaining  Suspension 

3,£0  tyajL 


it  3 4-'’37>D  i4 


( H ) Total  Wt.  Sediment,  gm 


G-°\  3 Su 


L g.y-D . 24-f  Af)  ^ ^ 

.■otoL  -j , x . - = o,o  0094-/0.5  Z-. 

Wt.  Salt  In  each  beaker.  (S)-(T).  = ^ap.,  ,m  t Finer,  (U).  UlK'Ogg- 


Sieve  Size 


(w) 

Wt.  Ret. 


IIYE  AH  ALT  $ I $ 

(X) 

t Ret, 

(W  (M))xl00 

-n. 


0 0,0  ic 

C)  ' • 


t Rasa . 

/j  J 


Sediment  Concentrat  i on  of  Ong.  Semple  = 


(H)il00 


\ by  Wt 


Soluble  Salts  Content  - (l)*IO^  - 


STANDARD  SltV 


•.KkANSX'.  MVL'k  b\Sl\ 


.1.34  Ark 

a iis.i'  U i v c i 

at  Murr.n  i'an 

. , at  Little 

Rock,  \«k. 

S iSPtNDED-SEDIMEN! 

DISCHARGE,  M 

A I E R YEAR  OCTOBER  1972  TO 

SEPTEMBtR  1 

973 

GCTOBtR 

NOVEMBER 

DECEMBER 

ME  AN 

ME  AN 

ME  AN 

Mt  AN 

CON',  t N 

5t  D I ML  N T 

ME  AN 

L.TNlEN 

sediment 

MEAN 

ONC  EN - 

SEDIMENT 

DISCHARGE 

IKAI  I UN 

DISCHARGE 

DISCHARGE 

TRAT ION 

D I SCmAR  GE 

DISCmARGE 

TRAT ION 

DISCHARGE 

DAY 

ICFS) 

IMG  i ) 

1 TONS/DAv i 

UF3) 

1 MG/ L 1 

(TONS /DAY  ) 

ICFS) 

IMG/L  » 

itons/da*  • 

1 

6360 

10 

177 

71000 

2 30 

44025 

62000 

80 

13372 

2 

39  30 

10 

106 

130000 

520 

182260 

61900 

80 

13351 

3 

2230 

10 

60 

161000 

7 30 

316860 

60400 

80 

13027 

* 

1660 

10 

45 

147000 

&40 

25  3640 

50600 

60 

8185 

5 

5900 

10 

139 

126000 

5 30 

- 

42600 

50 

5 74  2 

6 

8120 

10 

219 

110000 

4 30 

127520 

40100 

50 

5*05 

7 

2410 

10 

65 

136000 

*60 

168660 

36500 

40 

39  36 

8 

4140 

10 

112 

163000 

460 

189740 

5*200 

60 

8767 

9 

2410 

10 

63 

124000 

3 30 

110320 

61100 

80 

13178 

10 

3730 

10 

101 

103000 

210 
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Station  identification 
OWT)C  No.  : 5U62U 

Agency  station  No. : 07258000 

Latitude/longitude : 351331/930858 

Agency  reporting  to  OWDC:  CE 

River  mile:  219*5  (Mile  0 is  at  the  confluence  of  the  Arkansas  and 

Mississippi  rivers;  mile  0 to  mile  35. i estai  Lisfaed  by  t 
USGS  in  1970  and  upstream  of  mile  35.2  established  by  the 
CE  in  1972.)  Note.- : River  mil<  I >.  A'  th<  A :ati  ■ 

both  the  downstream  (or  Arkansas  State  Highway  7 Bridge) 
sampling  station  and  the  U.v,.’,  river  gage  described  under 
"Sample  collection  procedure."  A different  system  of  river 
miles  is  used  for  the  McClellan-Kerr  Arkansas  liver  Javi  a- 
tion  System  charts  that  were  used  as  s arcs-  material. 

Site  description 

ere  ar<  tw  mj  ing  tati  ns  al  Dardani  : n<  al  mil  L9- 

rkan  ;as  Stat<  i : i;hway  Bridge)  and  one  at  mile  221.!  (Dardanell 
an  1 Dam)  A . . ■ paging  stati  n A rated  1 t - hlg  way 

bridge,  which  links  the  towns  of  Dardanelle  and  North  Dardanelle.  Tin 
« citj  issellvi  miles  norti  >f  1 : - Ian . - ■ Left  ban]  f th< 

river  is  protected  with  riprap  and  the  right  bank  is,  protected  by  a 
erier  f transverse  likes.  rhere  ! n<  hig  -volt:  - ■ rtric: 

rr  riv  r midwaj  between  t lai  and  the  bridge.  Agric  tur 

practiced  w i • . ; 1 ; 1 1 - alluvial  valley  f th<  rkansi  Lver . 

•hannel  gradient  through  this  reach  f th«  river  is  . > ft /mile.  • 
discharges  of  record  measured  at  the  gaging  station  (duly  1<>31  to  t h- 
re:  iximum  - 683,  rfs;  mean  - 35,9  :fs;  and  mil 

. ilated  b;  and  dams  upstreai  n 1 

- - ■ ■ - ver  nd  i 1 tri  1 1 1,1  pec  . - 1 01 

||  I of  Dardanelle  Reservoir  in  196h  had  little  direct  • ffect  on  flow,  since 

■ - >n  were  already  numer  . :ontrol  tructur  ipstreara.  h<  edlment 
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loads  of  record  (October  1967  to  the  present)  are:  maximum  - 1,120,000 

tons/day;  mean  - 13,685  tons/  day;  and  minimum  - 0 tons/day. 

Station  chronological  record 

The  sediment  sample  collection  stations  were  established  in  October 
1967  to  monitor  sediment  loads  downstream  from  Dardanelle  Lock  and  Dam, 
the  farthest  downstream  high-head  structure  on  the  McClellan-Kerr 
Arkansas  River  Navigation  System.  Sample  collection  is  a cooperative 
effort  of  the  Arkansan  Geological  Commission  (state  agency),  the  CE 
Little  Rock  District  (LRD)  and  the  USGS  Arkansas  District.  Sample 
laboratory  analysis  is  handled  by  the  CE  Southwestern  Division  (SWD) 
Laboratory  in  Dallas,  Texas.  Data  reduction  and  data  publication  are 
handled  by  the  LRD.  Discharge  data  are  furnished  by  the  USGS  with  data 
obtained  from  the  gaging  station. 

The  USGS  has  made  periodic  measurements  of  chemical  constituents 
at  its  gaging  station  from  October  19^8  to  September  1961,  from  August 
1962  to  August  1963,  and  from  October  1972  to  the  present,  and  daily 
measurements  of  water  temperature  from  October  19^8  to  September  1961 
and  from  July  1971  to  the  present. 

Sample  and  data 
collection  procedures 

Information  regarding  the  collection  of  sediment  samples  is  identi- 
cal to  that  presented  for  the  Arkansas  River  sediment  sample  collection 
.'tat ions  at  Little  Rock,  Arkansas. 

Jaging  at  Dardanelle  (mile  219.5)  began  on  20  June  1886.  The 
period  of  discharge  record  is,  July  1937  to  the  present . This  gaging 
station  is  operated  as  a cooperative  effort  of  the  Arkansas.  Ic. 'logical 
Commission  (state  agency),  the  LRD,  and  the  USGS  Arkansas  District . 

The  following  tabulation  lists  the  periods  of  record  and  locations  of 
I aging  and  recording  levices  used  al  ardanelli  by  I tl  t < U. 
Weather  Bur  au  (now  National  Weather  Service)  and  the  UGG.’: 
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1 


U. 


Al8 
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Period 


Locality 


Device  Used 


U.  U.  Weather  Bureau 
(now  National  Weather  Uervico) 


20  June  1886  - 
30  April  1910 

1 May  1910  - 
22  August  1931 


22  August  193^  - 
9 December  1970 

11  January  1939  - 
17  February  1971 

10  December  1970  - 
present 

18  February  1971  - 
present 


Ferry  landing,  left  bank 

Right  bank  at  pontoon 
bridge  cofferdams 

uses 

Downstream  handrail  of 
highway  bridge 

Downstream  s ide  of  high- 
way bridge 

Handrail  on  catwalk  on 
side  of  pier  of  new 
bridge  near  left  bank 

Upstream  side  of  new 
bridge 


Staff  gage 
Staff  gage 


Type  A wire-weight 
gage 

Water-stage  recorder 

Type  A wire-weight 
gage 

Fisher-Porter 

automatic  digital 
recorder  driven 
by  manometer 


Laboratory  sample  analysis 

Information  is  identical  to  that  presented  for  the  Arkansas  River 
sediment  sample  collection  stations,  at  Little  Rock,  Arkansas. 

Data  reduction  procedures 

Information  is  identical  to  that  presented  for  the  Arkansas.  River 
sediment  sample  collection  stations  at  Little  Rock,  Arkansas.  ■ iguri  A 
is  an  example  of  published  data  for  the  Dardanelle  stations. 

Uonoral  in  format,  ion 

Additional  information  on  this,  station  can  be  obtained  from: 

U.  Army  Engineer  District,  Little  Rock,  P.  0.  Box  8<  i’,  'fnn  W.  . ' 
Capitol,  Little  Rock,  Arkansas.  72203. 
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REMARKS.  Records  furnished  hv  i orps  of  Engineers.  Little  Rock.  Ark 

suspended- sediment  discharge,  hater  year  ocmber  197.’  to  sepumbcr  1*73 
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ARKANSAS  RIVER  BASIN 

• ;\M  Arkansas  River  ar  Pardanelle,  Ark.  Continued 

furnished  by  corps  ot  Engineers,  little  Rock.  Ark. 

SUSPENDED- SEDIMENT  DISCHARGE,  MATER  YEAR  OCTOBER  1972  TO  SEPTEMBER  1973 
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fltchafalaya  River  at  Simmesport,  Louisiana 


Station  identification 
OWDC  No.:  5^776 

Agency  station  No. : 030^+5 

Latitude /longitude : 305857/91^+75*+ 

Agency  reporting  to  OWDC:  CE 

River  mile:  8.2  (Mile  0 is  at  the  confluence  of  the  Lower  Old  River 

and  the  Red  and  Atchafalaya  rivers;  established  by  the  CE 
in  1963. ) 

Site  description 

The  sediment  station  is  in  a straight  reach  of  the  Atchafalaya  River 
3.3  miles  south  of  Simmesport  (Figure  A9).  There  is  no  bank  protection. 
Artificial  levees  have  been  constructed  parallel  to  both  banks.  There 
is  no  cultural  activity  in  the  vicinity  of  the  station  that  affects  the 
sediment  load.  The  stream-gaging  station  is  located  near  the  right  bank 
of  the  downstream  side  of  the  Kansas  City-Southern  Railroad  bridge  at 
Simmesport  (mile  U.9).  The  flow  in  the  Atchafalaya  consists  of  that 
from  the  Red  River  and  controlled  diversion  from  the  Mississippi  River 
by  way  of  the  Old  River  Control  Structure.  The  gradient  through  the 
reach  is  0.9  ft/mile,  and  the  bed  material  is  composed  mainly  of  fine 
sands.  The  Atchafalaya  River  is  navigable  to  commercial  traffic.  The 
discharges  of  record  (1887-L892,  and  1903  to  the  present)  are:  maximum  - 

1' ' 1 , ; f :: ; mean  - ’ 1 1 ,001 1 , • ; ' . ; .and  mini  mum  - 10,  jfs.  he  sedi- 
ment loads-  of  record  (1952  to  the  present)  are:  maximum  - 2,ll8,D00 

tons/day;  mean  - 260,000  tons/day;  and  minimum  - 26,000  tons/day. 
flat  ion  chronological  record 

The  station  was  established  at  a discharge  range  in  1952  to  monitor 
sediment  flow  into  the  Atchafalaya  Basin  through  tin  Atchafalaya  River. 
The  CE  New  Orleans  District  (NOD)  is  responsible  for  collecting  the  sam- 
ples and  for  reducing  and  publishing  the  data  resulting  from  the  labora- 
tory analysis.  Prior  to  1973,  the  sampler  were  analysed  by  the  NOD  Lab- 
oratory but  are  not  analyzed  by  the  Ufa.'  Louisiana  District  Laboratory 
in  Raton  Rouge, 

A23 


Sample  and  data 
collection  procedures 

Usually,  samples  are  taken  weekly  from  a boat  with  a US  P-6l 
sampler,  on  three  verticals  with  five  samples  on  each  vertical.  The 
samples  are  taken  at  10,  25,  50,  75,  and  90  percent  of  the  depth  of  the 
vertical,  and  the  verticals  are  1200,  1600,  and  2000  ft  from  a reference 
marker  on  the  right  bank.  Samples  are  taken  every  other  day  during  high 
flows . Prior  to  15  April  1974,  a US  P-46  sampler  was  used.  bed-material 
samples  are  taken  with  a drag  bucket.  Discharge  and  temperature  obser- 
vations are  taken  at  the  sediment  station  each  day  that  the  suspended- 
sediment  samples  are  taken. 

River  stage  was  initially  read  at  Uimmesport  with  a staff  gage, 
which  was  later  replaced  by  a wir» -weight  r age.  In  1963,  a Stevens 
Model  A-35B  continuous  recorder  wa.  added  to  the  installation. 

Laboratory  sample  analysis, 

From  March  1958  to  June  1973,  sediment  samples  were  analyzed  by  the 
est ing  Section , i mdat ion  and  Material:  ranch , NOD;  sine:  Jun<  L973 , 

the  US US  Louisiana  District  has  analyzed  these  samples  at  its  Baton 
Rouge,  Louisiana,  Laboratory.  In  the  following  paragraphs  are  the  pro- 
■ iuri  idapl  : froi  Ref:  *ence  4 ) ised  by  th  agencies. 

>ai  i Les , when  r<  ■ ■ Lv:  5 in  th:  Lai  ral  ry , ari  :h:  :k< id  against  field 
notes.,  stored  on  a shelf  in  a .lark  room,  and  allowed  to  settle  for  ap- 
y three  w: leks  rntil  ilear . Lfty  :ubic  lentimetre:  if  th: 

clear  water  are  drawn  off  each  sample  for  a chloride  determination,  and 
the  remaining  clear  water  is  drawn  off  each  sample  by  means  of  a vacuum 
line  with  a waste  bottle.  About  30-Uo  ml  of  distilled  water  are  added 
to  eac  sample,  nd  th:  sampl  e i:  Lisper  1 fit!  a pi:  tic  tirrer 

bot  1 . L id s and  d t water  era  ng  eac 

: . -mi  more  disti]  I wal 

mt i • 'ines  1 , ■ i v < pa  sed  thr  lgh  th<  « . th:  fin:  pa 

igl  ' 1 ■ . S.  No.  ■ sieve,  a ampl:  Ltter  Lin  Les  th: 

into  two  portions  with  one  half  going  into  a 10i'-ml  beaker  ( f known  t.are 
weight)  and  the  other  hal  f going  into  a ’< :■ ! -ml  beaker  ( f known  t ar. 
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weight).  The  sand  retained  on  the  U.  S.  No.  230  sieve  is  then  was 
into  a 100-ral  beaker  (of  known  tare  weight).  Each  I00-:-.l  beaker  me 

containing  the  sands  and  the  other  one  half  of  the  fines  is  placed  in 
an  sen  f r appr  ximate  j hr  at  175°C.  The  2000-ml  beaker  1. 
aside  and  allowed  to  settle  until  clear  (analysis  of  the  contents  of 
this  beaker  continued  in  second  paragraph  on  page  A27 . 

After  approximately  l8  hr,  or  after  all  the  moisture  has  been  dried 
from  the  beakers,  the  100-ml  beakers  are  removed  from  the  even  and 
placed  in  desiccators  until  they  cool  t . The  sands  ana  fines  arc- 

weighed  to  0.0001  g.  The  sands  are  then  sieved  on  a nest  of  3-in.  t r 
sieves  ( U.  3.  No.  35  or  0. 500-ram,  U.  S.  No.  60  .250-ram,  . ... 

. . 5-ram,  and  ".  .'.  No.  230  or  0.0625-mm)  and  th<  iccumu 
weight  n each  Le\  is  recorded.  h<  net  and  w ;ht  is  :oraputed  b> 
subtracting  the  tare  (sieve)  weight  from  the  'ross  weight.  The  net 
weight  includes  fines  that  were  not  passed  through  the  U.  N . 
sieve  and  remained  with  the  sands  prior  U oven-drying. 

Three  drops  of  hydrochloric  acid  are  added  to  the  2000-ml  beaker  to 
accelerate  the  settling  the  sample,  and  the  beaker  is  • vered  and 

wed  t settle  f timal  tw  weeks.  fter  th 

sett  -■  : is  th<  k<  t :J  water  i Ira wn  ff,  md 

• tad  volume  of  the  beaker  is  measuri  1.  Llitres 

water  are  placed  in  a 100-ml  beaker  for  a dissolvi  i-s  id  cor  :t 
The  remaining  fines  are  washed  int  a mechanical  disperser,  agitated  f r 
approximately  2 min,  and  then  washed  into  a bottom  withdrawal  ..  tube. 
Distilled  water  is  added  until  the  fluid  level  reaches  the  100-em  mark 
n the  BW  tube.  • W tube  by  continuous!; 


invertin'  the  tube  end-  >ver-end . After  mixing  f 


rain,  the  tube  is 


placet  iti  a rack  for  drawdown.  At  time  intervals  f It,  8,  . . 

■ - , , , and  min, 

tube  int  i a beaker,  and  the  last  10  cm  is  emptied  into  a . 

Temperatures  are  measured  at  the  beginning,  mid  s:*-,  and  end  g the 
let lination  and  are  then  averaged  -ec  led. 

has  been  drawn  I wn  fr  m the  W tub'-,  the  fine.-  that  ■>  ineta  t tin  ' b 
of  the  BW  tube  are  washed  int  a 100-ml  beaker  f >r  ieterninnt . -n  f a 
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wash  correction.  The  BW  samples,  dissolves,  and  wash  correction  beakers 
are  placed  in  an  oven  for  approximately  18  hr  and  then  weighed  to 
0.0001  g to  determine  the  dry  weight  of  the  material  in  the  beakers. 

Data  reduction  procedures 

The  results  of  the  laboratory  analyses  are  entered  on  the  LMN  Form 
766  (Figure  A10)  by  the  NOD  personnel,  and  all  nonshaded  fields  are 
punched  on  computer  cards . The  cards  containing  these  data  and  the 
discharge  data  are  entered  through  a remote  terminal  to  the  WES  Honeywell 
G-635  computer.  Data  are  compiled  using  the  computer  program,  "SEDIMENT" 
(NOD  No.  723-F3-A2-070) , which  uses  an  Oden  Curve  to  analyze  the  bottom 
withdrawal  data.  Sediment  retained  on  the  U.  S.  No.  230  sieve  is  dis- 
charge weighted.  Total  sand  and  silt  loads  are  included  or.  the  output. 
The  information  for  the  entire  water  year  (including  daily  discharge 
values)  is  then  input  into  the  computer  program  "SSEDCF"  (NOD  No.  723-F3- 
A2-200),  which  calculates  a total  sediment  for  the  water  year. 

Data  reporting  procedures 

No  sediment  data  were  published  prior  to  water  year  1973.  Beginning 
in  water  year  1973,  these  data  were  published  in  Reference  5.  Figure  All 
is  an  example  of  sediment  data  for  this  station  (provided  by  the  NOD). 
General  information 

Additional  information  on  this  station  can  be  obtain  from: 

U.  S.  Army  Engineer  District,  New  Orleans , Hydrauli  :s  j ir  gi  • 

Branch,  P.  0.  Box  60267,  New  Orleans,  Louisiana  70160. 
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Figure  All.  Example  of  sediment  data  for  Simmesport,  Louisiana  (print- 
out provided  by  the  U.  S.  Army  District,  New  Orleans) 
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Big  Blue  River  Below  Tuttle  Creek  Dam,  Kansas 


Station  identification 

OWDC  No • : 54657 

Agency  station  No.:  171-3 

Lat itude/longitude:  391458/963535 

Agency  reporting  to  OWDC:  CE 

River  mile:  10.0  (Mile  0 is  at  the  confluence  of  the  Big  Blue  and 

Kansas  rivers;  mile  147-5  on  the  Kansas;  established  by  the 
CE  in  1957.) 

Site  description 

The  station  is  at  the  end  of  the  outlet  structure  of  Tuttle  Creek 
Dam  (Figure  A12).  The  dam  is  a compacted  earthfill  structure,  7500  ft 
long  and  157  ft  above  the  streambed,  with  a controlled  chute  spillway; 
it  is  5 miles  north  of  Manhattan,  Kansas.  Storage  in  Tuttle  Creek  Res- 
ervoir began  15  March  1962.  The  streambed  material  at  this  station  con- 
sists of  sand,  and  the  channel  gradient  is  1.6  ft/mile.  Downstream  from 
the  station,  riprap  has  been  placed  on  the  streambanks.  The  land  in  the 
vicinity  of  the  station  is  used  primarily  for  agriculture.  Annual  soil 
loss  due  to  erosion  in  this  region  is  500-1000  tons/square  mile. 

From  April  1918  to  December  1959,  a stream-gaging  station  was  in  op- 
eration at  State  Highway  l6  Bridge,  0.75  mile  east  of  Randolph,  Kansas, 
at  mile  32.3.  The  discharges  of  record  from  this  station,  which  repre- 
sent conditions  prior  to  the  closure  of  Tuttle  Creek  Dam  (1962)  are: 
maximum  - 98,000  cfs;  mean  - 1,686  cfs;  and  minimum  - 98  cfs.  The  sedi- 
ment loads  measured  during  the  first  part  of  the  period  of  record  (1960- 
1962)  were:  maximum  - 1,359,000  tons/day;  mean  - 25,100  tons/day;  and 

minimum  - 8 tons/day.  After  construction  of  the  dam,  discharge  records 
were  obtained  from  the  gaging  station  near  Manhattan,  Kansas,  2.5  miles 
downstream  from  the  structure.  The  discharges' of  record  at  this  station 
since  the  dam  was  closed  (i960  to  the  present)  are:  maximum  - 31,500 

cfs;  mean  - 2,011  cfs;  and  minimum  - 6 cfs.  The  suspended  sediment  loads 
of  record  at  the  outfall  of  the  dam  (1962-1972)  are:  maximum  - 260,000 
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tons/day;  mean  - 2,3^5  tons/day;  and  minimum  - 0 ton/day. 
Station  chronological  record 


FT 
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The  sediment  sample  collection  station  was  established  by  the  CE 
Kansas  City  District  (KCD)  in  January  i960  and  closed  in  September  1972. 
The  sediment  sample  collection  station  was  located  downstream  from  the 
dam  to  monitor  the  sediment  loads  needed  to  determine  the  trap  effi- 
ciency of  the  reservoir.  During  the  period  of  record,  the  samples  were 
collected  by  the  KCD  personnel  at  the  reservoir.  The  KCD  was  respon- 
sible for  analyzing  the  samples  and  reducing  and  reporting  the  results 
of  the  laboratory  analyses. 

Sample  and  data 
collection  procedures 

Surface  grab  samples  were  taken  with  milk  bottles  once  weekly  by 
the  KCD  personnel. 

River  stage  was  monitored  by  the  USGS  Kansas  District  at  Randolph 
with  a water-stage  recorder  during  the  latter  part  of  the  period  of 
record  and  probably  with  a nonrecording  gage  during  the  earlier  part 
of  the  period  of  record.  At  Manhattan  (also  a USGS  station),  the  gaging 
record  began  in  April  1895  and  was  discontinued  October  1905  (the  gaging 
data  from  this  period  were  later  found  to  be  unreliable);  a nonrecording 
gage  was  used  from  May  to  July  1951  and  1 October  to  7 November  1951*. 

On  18  November  195^,  a Stevens  graphical  recorder  was  put  into  operation, 
and  a Fisher-Porter  automatic  digital  recorder  (Model  15*+2)  was  added  to 
the  installation.  Both  recorders  are  driven  by  a manometer. 

Laboratory  sample  analysis 

Prior  to  May  1973,  the  samples  were  analyzed  in  the  KCD  Laboratory. 
No  documentation  is  available  on  the  procedures  used  in  this  laboratory. 
The  resulting  data  included  suspended-sediment  concentration  and 
particle-size  distribution  (on  an  irregular  basis). 

From  May  1973  to  September  1973,  the  samples  were  analyzed  in  the 
CE  Missouri  River  Division  Soils  Laboratory  in  Omaha  following  the  pro- 
cedures discussed  in  References  6-8.  Particle-size  distributions  were 
run  on  a regular  basis. 

Beginning  in  September  1973,  the  USGS  Kansas  District  in  Lawrence 


i 

* 


i 


A31 


analyzed  the  samples  following  the  procedures  discussed  in  Reference  lb. 
Data  reduction  procedures 

Prior  to  1966,  computations  of  daily  suspended-sediment  loads  were 
performed  manually.  From  1966-1969,  a computer  program  requiring  a 
large  number  of  input  parameters,  including  seasonal  and  terrain  condi- 
tions as  well  as  concentrations  and  discharges,  was  used.  Although  this 
program  worked  satisfactorily  when  used  with  the  correct  input,  it 
proved  to  be  too  cumbersome.  (No  documentation  is  available  on  this 
program. ) In  1969,  the  "Suspended  Sediment  Load  Computer  Program"  (also 
referred  to  as  the  "Kansas  City  Load  Program")  was  written.  This  pro- 
gram, a simplified  version  of  the  one  in  use  from  1966-19 69,  requires 
inputs  of  only  concentrations  and  discharges.  These  data  are  entered  on 
computer  cards  via  a remote  terminal  in  Kansas  City  to  the  CDC-7600  com- 
puter in  Berkeley,  California.  The  program  is  capable  of  interpolating 
up  to  59  days  of  missing  concentration  record,  provided  a discharge 
value  is  available;  accuracy,  of  course,  decreases  as  the  width  of  the 
data  gap  increases.  Reference  9 discusses  the  "Kansas  City  Load  Program" 
and  its  use. 

The  USGS  uses  Water  Resources  Division  programs  to  reduce  its 
data;  Reference  10  describes  the  procedures  used. 

Data  reporting  procedures 

Suspended-sediment  load  data  are  published  in  Reference  11.  Dis- 
charge data  for  Randolph  and  Manhattan  for  years  prior  to  1961  were 
published  in  Reference  12;  after  1961,  these  data  were  published  in 
Reference  10.  Figures  A13  and  All  show  samples  of  sediment  and  discharge 
data  reported  for  this  station. 

General  information 

Sediment  records  are  considered  good.  The  discharge  records  are 
considered  good  except  for  those  periods  when  ice  was  present. 

Additional  information  on  this  station  can  be  obtained  from:  U.  S. 

Army  Engineer  District,  Kansas  City,  Hydrologic  Engineering  Branch,  Water 
Control  Section,  700  Federal  Building,  601  East  12th  Street,  Kansas 
City,  Missouri  61106. 


Site  location  for  sediment  sample  collection  station  below  Tuttle  Creek  Dam,  Kansas 
(Source:  USGS  Quadrangle  Map  for  Tuttle  Creek  Dam,  Kansas,  1961* ) 
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Figure  A13.  Example  of  sediment  data  station  below  Tuttle 
Creek  Dam,  Kansas  (Source:  Suspended  Sediment  in  the  Mis- 

souri River,  Daily  Record  for  Water  Years  1965-1969,  U.  S. 
Army  Engineer  District,  Omaha,  Omaha,  Nebraska,  May  1972) 
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DISCHARGE,  IN  CUBIC  FEET  PER  SECOND,  NATER  TEAR  OCTOBER  196B  TO  SEPTENBER  1969 
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Figure  Aik.  Example  of  discharge  data  station  near  Manhattan,  Kansas 
(Source:  Water  Resources  Data  for  Kansas,  1969,  USGS,  Lawrence, 

Kansas) 
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Station  identification 
OWDC  No.:  5*+67*+ 

Agency  station  No. : 309 

Latitude/longitude:  *+00200/953530 

Agency  reporting  to  OWDC:  CE 

River  mile:  13.0  (Mile  0 is  at  the  confluence  of  the  Big  Nemaha  and 
the  Missouri  rivers  at  mile  *+9*+.9  on  the  Missouri  River; 
established  by  the  CE  in  1969- ) 


Site  description 

The  station  was  located  from  April  19*+9  to  September  1967  on  the 
U.  S.  Highway  73  Bridge,  which  crosses  the  Big  Nemaha  River  1 mile  south 
of  Falls  City,  Nebraska  (Figure  A15).  There  are  no  bank  protection 
works  and  no  artificial  levees  in  the  vicinity  of  the  station.  The 
channel  was  straightened  prior  to  the  establishment  of  the  sediment 
station  (early  19*+0's).  The  stream  is  not  navigable  for  commercial 
traffic  in  this  reach.  The  bed  material  is  composed  of  sand,  and  the 
gradient  through  this  reach  is  1.3  ft/mile.  There  are  floodplains  on 
both  sides  of  the  station.  The  land  upstream  is  used  almost  exclusively 
for  agriculture  (mainly  growing  corn).  The  annual  soil  loss  due  to 
erosion  upstream  from  the  station  is  3000-6000  tons/square  mile.  The 
discharges  of  record  ( 19*+*+-197*+ ) are:  maximum  - 71,600  cfs;  mean  - 

590  cfs;  and  minimum  - *+.3  cfs.  The  sediment  loads  of  record  ( 19**9- 
1967)  are:  maximum  - 3,360,000  tons/day;  mean  - 15,509  tons/day;  and 

minimum  - 0.*+  ton/day. 

Station  chronological  record 

The  sediment  sample  collection  station  was  established  by  the  CE 
Kansas  City  District  (KCD)  in  April  19*+9  to  monitor  sediment  flows  in 
this  area  as  part  of  a program  to  establish  yield  rates  for  different 
types  of  soils,  and  was  closed  in  September  1967.  During  the  period 
of  operation,  the  KCD  was  responsible  for  collecting  and  analyzing  the 
samples  as  well  as  reducing  and  reporting  the  resulting  data. 
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Sample  and  data 
collection  procedures 

Depth-integrated  samples  were  collected  using  a US  D-l3  sampler 
from  April  19^9  to  May  1950  and  a US  D-^9  sampler  from  June  1950  until 
the  station  was  closed.  Sampling  consisted  of  obtaining  one  vertical 
two  times  a week;  however,  during  periods  of  high  flow,  as  many  as  three 
verticals  were  taken  daily.  Periodic  bed-material  samples  were  also  ob- 
tained. Stage  was  measured  using  a wire-weight  gage  read  twice  daily. 
Laboratory  sample  analysis 

For  the  period  of  record  of  this  station,  the  information  is  identi- 
cal to  that  presented  for  the  Big  Blue  River  sample  collection  station 
below  Tuttle  Creek  Dam,  Kansas. 

Data  reduction  procedures 

For  the  period  of  record  of  this  station,  the  information  is 
identical  to  that  presented  for  the  Big  Blue  River  sample  collection 
station  below  Tuttle  Creek  Pam,  Kansas. 

Data  reporting  procedures 

Prior  to  October  1965,  the  data  for  this  station  were  published  as 
Nemaha  River  at  Falls  City,  Nebraska.  Discharge  data  were  published 
prior  to  1961  in  Reference  12  and  since  that  date  in  Reference  13. 
Sediment  data  are  published  in  Reference  11.  Figures  Al6  and  A17  show 
examples  of  sediment  and  discharge  data  reported  for  this  station. 

General  information 

Sediment  records  for  this  station  are  considered  good;  however, 
discharge  records  are  fair  except  those  for  the  winter  period,  which 
are  poor. 

Additional  information  on  this  station  can  be  obtained  from: 

U.  S.  Army  Engineer  District,  Kansas  City,  Hydrologic  Engineering 
Branch,  Water  Control  Election,  700  Federal  Building,  601  East  12th 
Street,  Kansas  City,  Missouri  6*4106. 
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Figure  A15.  Site  location  for  Falls  City,  Nebraska,  sediment  sample 
collection  station  (Source:  USGS  Quadrangle  Map  for  Falls  City, 

Nebraska-Kansas , 1965 ) • 
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Figure  Al6.  Example  of  sediment  data  for  Falls  City,  Nebraska 
(Source:  Suspended  Sediment  in  the  Missouri  River,  Daily 

Record  for  Water  Years  1965-1969,  U.  S.  Army  Engineer 
District,  Omaha,  Omaha,  Nebraska,  May  1972) 
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Boyer  River  at  Logan,  Iowa 


Station  identification 

OWDC  No. : 52035 

Agency  station  No.:  06609500 

Latitude/longitude : 113833/951657 

Agency  reporting  to  OWDC:  USGS 

River  mile:  15.8  (Mile  0 is  15.8  miles  upstream  from  the  confluence  of 

the  Boyer  and  Missouri  rivers;  established  by  the  USGS  in 

1961. ) 

Site  description 

From  1961  to  1973,  the  station  was  on  the  Boyer  River  300  yd  down- 
stream from  the  Illinois  Central  Railroad  bridge  at  Logan  and  0.1  mile 
downstream  from  Elk  Grove  Creek  in  an  S-curve  of  the  river  (Figure  Al8). 
The  right  bank  is  protected  by  riprap  at  the  railroad  bridge.  Logs  and 
debris,  which  accumulate  on  this  bank,  cause  considerable  scour  below 
the  bridge.  There  is  no  bank  protection  on  the  left  bank,  and  it  is 
subject  to  flooding.  The  stream  is  not  navigable  for  commercial  traffic 
in  this  reach,  and  the  streambed  material  consists  of  fine  silts  and 
sand.  Channel  gradient  is  3.5  ft/mile.  Agriculture  is  practiced  along 
both  banks.  Annual  soil  loss  due  to  erosion  upstream  from  the  station 
is  6,000-10,000  tons /square  mile.  The  discharges  of  record  (1918  to  the 
present)  are:  maximum  - 25,000  cfs;  mean  - 313  cfs;  and  minimum  - 
1.5  cfs.  The  sediment  loads  of  record  (1961-1973)  are:  maximum  - 
18,100  tons/day;  mean  - 1,876  tons/day;  and  minimum  - 0.8  ton/day. 
Station  chronological  record 

in  1961,  the  sediment  sample  collection  station  was  established  by 
the  USGS  Towa  District  because  additional  data  were  needed  for  this 
reach  of  the  river.  Sediment  samples  were  collected  by  personnel  of  the 
USGS  during  the  period  of  record.  The  USGS  was  also  responsible  for  the 
laboratory  analysis  of  the  samples  and  for  reducing  and  publishing  the 
data.  This  station  was  closed  in  1973. 

All 


Period Locality Device  Used 

? - present  Present  position  Digital  punch-type 

(mile  15.8)  recorder  (driven 

by  manometer)* 

Laboratory  sample  analysis 

The  USGS  Laboratory  in  Iowa  City,  Iowa,  analyzed  the  samples  for 
concentration  and  particle-size  distribution  following  the  methods 
described  in  Reference  lb. 

Data  reduction  procedures 

Sediment  concentrations  are  plotted  on  a Stevens  gage-height  chart. 

A smooth  curve  is  drawn  through  the  points,  and  the  mean  daily  concentra- 
tion is  computed  from  this  curve.  Daily  sediment  loads  are  computed  by 
multiplying  the  mean  daily  discharge  and  mean  concentration  by  0.0027  to 
convert  to  tons  per  day.  After  four  days  of  rapidly  changing  stage, 
water  discharge  and  concentration  data  are  subdivided,  and  total  load  is 
computed  from  the  discharge  for  appropriate  intervals  of  the  day.  Sedi- 
ment loads  during  the  periods  of  no  samples  are  estimated  on  the  basis 
of  weather  records,  discharge  and  sediment  records  for  nearby  stations, 
and  knowledge  of  the  stream.  Sediment  computations  for  each  water  year 
are  made  with  the  USGS  Water  Resources  Division  sediment  computer  pro- 
gram W-U252.  Reference  1c  provides  a detailed  account  of  the  data  re- 
duction procedure. 

Data  reporting  procedures 

The  USGS  published  the  sediment  data  annually  in  Reference  lU. 

Figure  A19  is  an  example  of  these  data.  Discharge  data  prior  to  1961 
were  published  in  Reference  12,  and  since  that  date,  in  Reference  15. 
General  information 

Discharge  records  are  good  except  for  the  winter  periods,  which 
are  poor. 

Additional  information  on  this  station  cun  be  obtained  from:  U.  S. 

Department  of  the  Interior,  Geological  Survey,  Water  Resources  Division, 
hOO  South  Clinton  Street,  I’.  0.  Box  1280,  Iowa  City,  Iowa  S221j0. 


* With  attachment  which  enables  qu  1 v Mat i >nal  Weather  Services. 
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e Al8.  Site  location  for  Logan,  Iowa,  sediment  sample  collection 
station  (Source:  USGS  Quadrangle  Map  for  Logan,  Iowa,  1970) 


Boyer  River  Basin 


06-6095.00  Boyer  River  at  Logan,  Iowa 


Boyer  River  (East  Fork)  at  Denison,  Iowa 


Station  identification 

OWDC  No.:  86832 

Agency  station  No.:  772 

Latitude /longitude:  420033/952003 

Agency  reporting  to  OWDC:  CE 

River  mile:  2.0  (Mile  0 is  at  the  confluence  of  the  East  Fork  of  the 

Boyer  River  and  the  Boyer  River,  which  is  51.6  miles  up- 
stream from  the  confluence  of  the  Boyer  River  with  the 
Missouri  River;  the  date  river  mileage  was  established  is 
not  known. ) 

Site  description 

From  October  1968  to  September  1974,  the  station  was  in  the  center 
of  County  Road  "W"  Bridge,  which  crosses  a relatively  straight  reach  of 
the  East  Fork  of  the  Boyer  River  (Figure  A20).  The  river  banks  in  the 
vicinity  of  the  station  are  natural  and  very  steep  (nearly  vertical). 

The  bed  material  is  composed  of  sand  and  is  very  unstable.  The  stream 
is  not  navigable  for  commercial  traffic  in  this  reach.  The  gradient 
through  the  reach  is  approximately  2.5  ft /mile.  Sand  dredging  operations 
were  conducted  2 miles  upstream  from  the  station  causing  high  sediment 
concentrations.  The  annual  soil  loss  due  to  erosion  upstream  from  the 
station  is  3,000-6,000  tons/square  mile.  The  discharges  of  record  (1950- 
1974)  are:  maximum  - 4,900  cfs;  mean  - 80  cfs;  and  minimum  - 0.5  cfs. 

The  sediment  loads  of  record  (1968-1974)  are:  maximum  - 59,900  tons/day; 

mean  - 924  tons/day;  and  minimum  - 0 tons/day. 

Station  chronological  record 

The  sediment  station  was  operated  by  the  CE  Omaha  District  (OD) 
from  October  1968  to  September  1974.  The  station  was  established  to 
monitor  the  contribution  of  sediment  of  the  East  Fork  of  the  Boyer 
River  to  the  Boyer  River.  Water  stage  was  monitored  at  the  station 
from  July  1950  through  September  1974.  During  the  period  of  record,  the 
0D  was  responsible  for  collecting  the  sedimen.  samples  and  reporting  the 
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resulting  reduced  data.  The  OD  was  also  responsible  for  reducing  the 
data  prior  to  1 July  1972.  After  this  date,  the  USGS  Iowa  District 
reduced  the  data.  Also,  prior  to  1 July  1972,  the  sampiles  were  analyzed 
in  the  CE  Missouri  River  Division  (MRD)  Laboratory  at  Omaha.  After  this 
date,  the  samples  were  analyzed  at  the  USGS  Laboratory,  Iowa  City,  Iowa. 

Sample  and  data 
collection  procedures 

Samples  were  collected  by  paid  observers  approximately  95  percent 
of  the  time  and  by  OD  hydrographers  during  the  remainder  of  the  period 
of  record.  Depth-integrated  samples  were  taken  once  every  four  days  on 
one  vertical  during  low  flows,  with  additional  samples  taken  during  high 
flows.  Surface  grab  samples  were  also  obtained  by  using  a milk  bottle 
during  periods  of  high  flow.  The  sampling  apparatus  was  in  a fixed  posi- 
tion in  the  center  of  the  bridge.  A US  D-^3  sampler  was  used  to  obtain 
the  depth-integrated  samples.  The  use  of  this  sampler  is  described  in 
Reference  la. 

River  stage  was  measured  prior  to  1968  with  a wire-weight  gage.  This 
gage  was  replaced  by  a Fisher-Porter  automatic  digital  recorder  in  1968. 
Laboratory  sample  analysis 

Prior  to  1 July  1972,  the  MRD  Soils  Laboratory  analyzed  the  samples 
for  suspended-sediment,  concentration  and  bed  material  particle-size  dis- 
tribution, using  the  methods  outlined  in  References  6-8.  After  the  USGS 
Iowa  District  took  over  the  stations,  the  USGS  Soils  Laboratory  in  Iowa 
City,  Iowa,  analyzed  the  samples  for  concentration  and  particle-size  dis- 
tribution following  the  methods  described  in  Reference  lb. 

Data  reduction  procedures 

Prior  to  1 July  1972,  the  OD  computed  sediment  load  (tons/day)  from 
the  suspended-sediment  concentration  reported  from  the  laboratory  anal- 
yses and  the  discharge.  The  data  reduction  procedure  was  automated  in 
1965  with  the  KCD  load  program  (Reference  9).  After  1 July  1972,  the 
USGS  Iowa  District  was  responsible  for  data  reduction.  The  data  on  con- 
centrations obtained  at  the  station  were  plotted  on  a gage-height  chart, 
and  a smooth  concentration  curve  was  drawn  through  points  of  sediment 
concentration.  Daily  sediment  loads  were  computed  by  multiplying  the 
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product  of  the  mean  daily  discharge  (cfs)  and  the  mean  concentration 
(mg/0  by  0.0027  to  convert  to  tons  per  day.  These  sediment  computations 
were  made  with  the  Water  Resources  Division  sediment  computer  program 
W-U252. 

Data  reporting  procedures 

Water  discharge  records  are  maintained  by  the  CE;  however,  tabula- 
ted and  published  discharge  records  are  not  available.  Figure  A21  is  a 
sample  of  sediment  data  reported  for  this  station.  The  suspended- 
sediment  load  is  reported  by  the  CE  in  Reference  11. 

General  information 

Additional  information  cn  this  station  can  be  obtained  from: 

U.  S.  Army  Engineer  District,  Omaha,  Hydrologic  Engineering  Branch, 

Water  Quality  and  Sediment  Section,  Federal  Building,  Omaha,  Nebraska 

68102. 
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(Source:  USGS  Quadrangle  Map  for  Denison,  Iowa,  1971) 
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pended  Sediment  in  the  Missouri  River,  Daily  Record  for  Water  Years 

1965-1969,  U.  S.  Army  Engineer  District,  Omaha,  Omaha  Nebraska,  1 

May  1972) 
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Boyer  River  at  Deloit,  Iowa 


Station  identification 
OWDC  No.:  86831 

Agency  station  No.:  771 

Latitude/longitude : 120510/ 951812 

Agency  reporting  to  OWDC:  CE 

River  mile:  58.1  (Mile  0 is  at  the  confluence  of  the  Boyer  and 

Missouri  rivers;  the  date  river  mileage  was  established 
is  not  known. ) 

Site  description 

From  1969  to  1971,  the  station  was  in  the  center  of  a county  road 
bridge  over  a straight  reach  of  the  Boyer  River  0.5  mile  south  of 
Deloit  and  0.5  mile  upstream  from  the  confluence  of  Otter  Creek  and 
the  Boyer  River  (Figure  A22).  The  river  banks  in  the  vicinity  of  the 
station  are  natural  and  very  steep  (almost  vertical).  The  stream  is 
not  navigable  for  commercial  traffic  in  this  reach.  The  bed  material 
is  composed  of  clay,  and  the  gradient  through  the  reach  is  approximately 
2.0  ft /mile.  The  annual  soil  loss  due  to  erosion  upstream  from  the  sta- 
tion is  3,000-6,000  tons/square  mile.  There  is  no  important  diversion 
or  storage  of  water  above  this  station.  The  discharges  of  record  (1968- 
1973)  are:  maximum  - 5,590  cfs;  mean  - 15I  cfs;  and  minimum  - 0.5  cfs. 

The  sediment  loads  of  record  (March  1969  to  September  1971)  are: 
maximum  - 129,000  tons/day;  mean  - 3860  tons/day;  and  minimum  - 
1.7  tons/day. 

Station  chronological  record 

The  sediment  station  was  established  by  the  CE  Omaha  District  (OD) 
in  1969  and  closed  in  1971-  During  the  period  of  record,  the  OD  was 
responsible  for  collecting  the  sediment  samples  and  reducing  and 
reporting  the  resulting  data.  Prior  to  1 July  1972,  the  samples  were 
analyzed  in  the  CE  Missouri  River  Division  Laboratory  at  Omaha.  After 
this  date,  the  samples  were  analyzed  at  the  USGS  Laboratory,  Iowa 
City,  Iowa. 
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Sample  and  data 
collection  procedures 

Samples  were  collected  by  the  contract  observers  approximately 
95  percent  of  the  time  and  by  the  CE  hydrographers  the  remainder  of  the 
period  of  record.  Depth-integrated  samples  were  taken  with  a US  D-^3 
sampler  once  every  four  days  on  one  vertical  during  low  flows,  with 
additional  samples  taken  hourly  during  high  flows.  The  use  of  this 
sampler  is  described  in  Reference  la.  The  sampling  apparatus  was  in 
a fixed  position  in  the  center  of  the  bridge.  Surface  grab  samples  were 
also  obtained  with  a milk  bottle  during  periods  of  high  flows.  Addi- 
tional data  collected  consisted  of  water  temperature,  air  temperature, 
and  stage. 

River  stage  was  measured  during  the  period  of  record  with  a 
Fi sher-Porter  automatic  digital  recorder. 

Laboratory  sample  analysis 

Information  is  identical  to  that  presented  for  the  Royer  River 
(East  Fork)  sediment  sample  collection  station  at  Denison,  Iowa. 

Data  reduction  procedures 

Information  is  identical  to  that  presented  for  the  Royer  River 
(East  Fork)  sediment  stimple  collection  station  at  Denison,  Iowa. 

Data  reporting  procedures 

Water  discharge  records  are  maintained  by  the  CE;  however,  tabu- 
lated and  published  discharge  records  are  not  available.  Figure  A23 
is  a sample  of  sediment  data  reported  for  this  station.  The  suspended- 
sediment  load  is  reported  by  the  CE  in  Reference  11. 

General  information 

Additional  information  on  this  station  can  be  obtained  from: 

U.  S.  Army  Engineer  District,  Omaha,  Hydrologic  Engineering  Branch, 

Water  Quality  and  Sediment  Section,  Federal  Building,  Omaha,  Nebraska 

68102. 
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Figure  A23.  Example  of  sediment  data  for  Deloit,  Iowa  (Source:  Suspen 

ded  Sediment  in  the  Missouri  River,  Daily  Record  for  Water  Years  1965- 
1969,  U.  S.  Army  Engineer  District,  Omaha,  Omaha,  Nebraska,  May  1972) 


Cedar  River  at  Cedar  Rapids,  Iowa 


Station  identification 

OWDC  No. : 73595 

Agency  station  No.:  05^6^500 

Latitude /longitude : Ll58lt/91^001 

Agency  reporting  to  OWDC:  USGS 

River  mile:  112.0  (Mile  0 is  at  the  confluence  of  the  Iowa  and 

Mississippi  rivers;  established  by  the  CE  about  1955.) 

Site  description 

The  sediment  sample  collection  station  on  the  Cedar  River  at  Cedar 
Rapids,  Iowa,  was  in  operation  from  19^3  through  195^.  The  station  was 
500  ft  downstream  from  the  stream  gaging  station  on  the  8th  Avenue  Bridge 
(Figure  A2t).  This  is  a relatively  straight  reach  of  the  river  between 
two  bends.  The  Cedar  River  is  not  navigable  for  commercial  traffic.  A- 
long  both  banks  are  the  urban  and  industrial  areas  of  Cedar  Rapids. 

Since  the  program  was  discontinued  in  195^,  there  has  been  little  addi- 
tional development  along  the  upstream  reaches  of  the  stream,  except  for 
a nuclear  power  plant  approximatley  30  miles  upstream.  Effluents  from 
the  plant  are  treated  and  regulated.  The  plant  operators  are  required 
by  law  to  discharge  the  same  quality  of  water  that  they  withdraw  from 
the  Cedar  River.  Banks  in  the  vicinity  of  the  sediment  sample  collection 
station  are  steep  and  subject  to  overtopping.  The  left  bank  is  partially 
protected  with  a concrete  wall.  There  are  some  riprap  and  dikes  protec- 
ting both  banks.  A series  of  highway  and  railroad  bridges  and  a hydro- 
electric plant  are  one-half  mile  upstream.  The  streambed  material  con- 
sists of  limestone  with  some  sands,  and  the  channel  gradient  is  2. 31*  ft/ 
mile.  The  discharges  measured  prior  to  the  closing  of  the  sediment  sta- 
tion (1902-195M  were:  maximum  - Ll,LO0  cfs;  mean  - 3,1^5  cfs;  and 

minimum  - 212  cfs.  Diurnal  fluctuations  at  low  stages  are  the  results 
of  intake  by  the  power  plant  upstream.  The  daily  sediment  loads  of 
record  (19**3-195M  are:  maximum  - 2^5,000  tons /day;  mean  - 2,t31  tons/ 

/day;  and  minimum  -1.6  tons/day. 
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station  chronological  record 

This  station  was  established  in  19^*3  to  measure  sediment  loads  that 
could  be  expected  at  a proposed  CE  flood  control  dam,  which  was  to  be 
built  downstream  from  Cedar  Rapids.  Additionally,  sediment  data  were 
needed  from  streams  flowing  through  limestone  and  sands.  A dam  survey 
was  made,  but  the  dam  was  not  constructed  because  of  economic  reasons. 

The  operation  of  the  sediment  station  was  funded  by  the  Iowa  Geological 
Survey  (state  agency).  Sample  collection,  laboratory  analysis,  data  re- 
duction, and  data  publication  were  the  responsibility  of  the  USGS  Iowa 
District.  Temperatures  were  collected  with  sara{ les  from  19*^-195^;  chem- 
ical analyses  and  specific  conductance  measurements  were  made  periodi- 
cally from  19UU-I95U. 

Sample  and  data 
collection  procedures 

During  high  flows  and  periodically  during  low  flows  from  19^3 
thr  ugh  195^,  two  1-pt  depth-integrated  samples  were  collected  daily  by 
a paid  observer  and  were  combined  for  analysis.  A US  D-^3  sam]  L<  r was 
mounted  a the  8th  Avenue  Bridge,  500  ft  lownstream  from  the  Cedar  Rapids 
gaging  station.  During  low  flows  a US  DH-59,  hand-held  sampler  was  ised. 

lically,  equal-1 ransit-rate  (ETR)  samples  were  also  taken.  The 
method  of  calculating  sediment  load  was  used  to  derive  a correction 
fact  r f r use  in  estimating  the  load  with  the  single  depth-integral ed 
vertical.  The  use  f thes<  im]  rs  and  the  ETR  method  are  explained 
in  Reference  la. 

The  gaging  station  (established  by  the  USGS  at  mile  112.  ' in  19 
i.-.  still  active.  Discharge  is  computed  using  the  rating  curve  for  that 
station. 

Ihe  f Hewing  tabulation  summarizes  the  gaging  and  recording  de- 
vice. used  in  V dar  Rapids  during  the  period  of  record  by  the  USGS  and 
the  . Weather  Bureau  (vw  Gatiinal  Weather  Service) : 

Per i od Device  Used 

USGS 

26  October  1902  - 19  August  1920  Inclined  staff  gage 

( Continued) 
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Period 


Device  Used 


USGS  (Continued) 


20  August  1920  - 8 October  1933 
? - present 

9 October  1933  - 7 November  1 933 

10  November  1933  - 21  August  193*+ 

21  August  193^  - 16  July  19^2 

16  July  19^2  - 20  September  19^9 
20  September  19^9  - present 

5 May  1971  - present 


Gurley  weekly  water-stage 
recorder 

Enameled  staff  gages 

Temporary  staff  gage 

Gurley  weekly  water-stage 
recorder 

Au  continuous  recorder 

Friez  water-stage  recorder 

Stevens  A-35  continuous  water 
stage  recorder 

Automatic  digital  recorder 


U.  G.  Weather  bureau 
i,--w  National  Weather  .'cry  Lee '• 


? - present 


Remote  reading  gage 


Laboratory  sample  analysis 

The  sample  bottles  were  allowed  to  settle  at  room  temperature  for 
at  least  three  weeks.  The  main  purpose  of  the  laboratory  analysis 
the  sediemnt  samples  is  to  determine  concentration  (parts  per  milli  n ) 
of  the  suspended  solids.  Bed-material  samples  are  analyzed  for  particle 
size.  Particle-size  analyses  can  be  made  when  1 g or  more  f sediment 
Ls  1 resent.  Analyses  of  dissolved  solids  are  not  made  as  a general  rule. 
Procedures  (and  standard  laboratory  sheets)  for  determining  concentra- 
tion of  the  suspended  solids  and  for  particle-size  analyses  of  the 
suspended-sediment  and  bed-material  samples  are  liscussed  in  Ref- 
erence lb.  A size  analysis  was  made  n mly  a few  . am]  e beca  se 
the  small  amount  of  material  normally  f and  in  the  sediment  samples. 

Data  reduction  pr  ".*o  lures 

Information  is  identical  to  that  presented  f.;r  the  Boyer  River 
sediment  sample  ■ I lection  station  at  L -an,  1 wa,  except  that  sediment- 
load computati  ns  were  performed  manually. 
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Data  reporting  procedures 

All  discharge,  suspended-sediment  concentration  (Figure  A25), 
particle-size,  and  temperature  data  were  published  annually  in  Ref- 
erence 16.  Discharge  data  during  the  period  of  record  of  the  sediment 
station  (19^3-195^)  and  from  1955-1961  were  published  in  Reference  12. 
Since  1961,  these  data  have  been  published  in  Reference  15.  Discharge 
data  are  entered  in  the  USGS  WATSTORE,  an  automated  information  retrieval 
system. 

General  information 


Both  the  streamflow  and  sediment  data  from  this  station  are 
considered  to  be  excellent,  except  for  those  records  taken  during 
periods  when  ice  was  present;  these  are  considered  poor. 

Additional  information  on  this  station  can  be  obtained  from:  U. 

Department  of  the  Interior,  Geological  Survey,  Water  Res  arces  Divisi  n, 
kOO  South  Clinton  Street,  P.  0.  Box  1230,  Iowa  City,  Iowa  V'DIO. 
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Fif-'iir''  A2h , Site  location  t'or  Cedar  Kapils,  Iowa,  sediment,  sample  col- 
lection station  (Sources  USGS  Quadrangle  Map  for  Cedar  Raps  is 

South,  Iowa,  lH.y) 
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Delaware  River  Below  Perry  Dam,  Kansas 

Station  Identification 
OWDC  No.:  67967 

Agency  station  No.:  166-7 

Latitude/longitude : 390652/952533 

Agency  reporting  to  OWDC:  CE 

River  mile:  5.8  (Mile  0 is  at  the  confluence  . the  iv  invar*.  : 

rivers  at  mile  61.5  on  the  Kansas  River;  > : : 

CE  in  1969.) 

Site  description 

The  station  is  at  the  outlet  structure  of  Perry  P.-un,  •• . ‘ miles 
northwest  of  Perry,  Kansas,  and  5.8  miles  above  the  mouth  f the  u- 
ware  River  (Figure  A26) . Perry  Dam  is  a compacted  earth-fii.  -ian  ft 

long  and  has  a maximum  head  above  the  streainbed  of  1.  1 ft.  C distruoti*  n 
at  the  dam  site  started  in  1963.  Because  of  flooding  in  the  Kansas 
River  Basin,  the  project  was  placed  in  emergency  operati  n in  1 9*  > nut 
was  formally  dedicated  in  1970.  The  stream  is  not  navigable  for  e 
mercial  traffic  in  this  reach.  The  bed  material  downstream  fr  m the  dam 
consists  of  sands,  and  the  gradient  is  0.8  ft/mile.  Riprai  has  been 
placed  on  the  banks  for  150  ft  downstream  from  the  dam.  The  land  in  the 
vicinity  of  the  station  is  used  exclusively  for  agriculture.  Annua,  soil 
loss  due  to  erosion  in  this  area  is  1,000-3,000  tons/squaro  mile.  The 
discharges  of  record  (1969  to  the  present)  are:  maximum  - 10,000  cl's; 

mean  - 1,383  cfs;  minimum  - 0 cfs  (no  flow  for  many  days  in  1970-1973). 
The  flow  is  completely  regulated  by  Perry  Dam.  The  discharge  is  deter- 
mined by  the  head  and  gate  openings.  The  sediment  loads  1 f record  (I960 
to  the  present)  are:  maximum  - Q,072  tons/day;  mean  - 1 7?  1*  tons /day;  and 

minimum  - 0 tons/day. 

Station  chronological  record 

The  sediment  sample  collection  station  was.  established  by  the  OK 
Kansas  City  District  (KCD)  in  January  1969  to  rm  nit  r the  sediment  pas- 
sing through  the  outfall  of  the  dam.  The  samples,  were  c lleeted  by  the 
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CE  personnel  and  were  analyzed  in  the  KCD  Laboratory  until  May  1973,  by 
the  CE  Missouri  River  Division  Laboratory  in  Omaha  from  May  1973  to 
April  197^*,  and  from  that  date  to  the  present  by  the  USGS  Kansas  District 
in  Lawrence.  The  resulting  data  are  reduced  and  reported  by  the  KCD. 
Prior  to  1969,  there  was  no  data  collection  station  at  this  site. 

Sample  and  data 
collection  procedures 

The  sampling  procedure  consists  of  taking  one  grab  sample  a week 
with  a milk  bottle  near  the  surface.  Stage  is  measured  continuously 
at  the  gated  outflow  structure  using  a Stevens  graphical  recorder 
driven  by  a bubble  gage.  A Stevens  graphical  recorder-float  type  gage 
is  used  for  measuring  reservoir  stage. 

Laboratory  sample  analysis 

Information  for  the  period  of  record  of  the  station  is  identical  to 
that  presented  for  the  Big  Blue  River  sediment  sample  collection  station 
below  Tuttle  Creek  Dam,  Kansas. 

Data  reduction  procedures 

Information  for  the  period  of  record  of  the  station  is  identical  to 
that  presented  for  the  Big  Blue  River  sediment  sample  collection  station 
below  Tuttle  Creek  Dam,  Kansas. 

Data  reporting  procedures 

Water  discharge  has  been  recorded  since  21  March  1969  and  is  re- 
ported in  Reference  10.  Suspended-sediment  load  has  been  measured  since 
1 January  1969  and  is  published  in  Reference  11.  Figures  A27  and  A28 
show  samples  of  sediment  and  discharge  data  reported  for  this  station. 
General  information 

Sediment  records  for  this  station  are  considered  good. 

Additional  information  can  be  obtained  from:  U.  S.  Army  Engineer 

District,  Kansas  City,  Hydrologic  Engineering  Branch,  Water  Control 
Section,  700  Federal  Building,  601  East  12th  Street,  Kansas  City, 

Missouri  6U106. 
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SEDIMENT  SAMPLE 
COLLECTION  STATION 
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Site  location  for  sediment  sample  collection  station  below 
Kansas  (Source:  USGS  Quadrangle  Map  for  Perry,  Kansas,  19^9) 
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Figure  A27-  Example  of  sediment  data  for  station  below  Perry  Dam  (Source 
Suspended  Sediment  in  the  Missouri  River,  Daily  Record  for  Water  Years 
1965-1969,  U.  S.  Army  Engineer  District,  Omaha,  Omaha,  Nebraska, 
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KANSAS  DIVER  BASIN 


6-8909.  Delaware  River  below  Perry  0«m. 
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Figure  A28.  Example  of  discharge  data  station  below  Perry  Dam,  Kansas 
(Source:  Water  Resources  Data  for  Kansas,  1969,  U.  S.  Government 

Printing  office,  Washington,  D.  C.) 


Des  Moines  River  at  .'t.  Francisville,  Missouri 


Station  identification 
OWDC  No  . : 91621+ 

Agency  station  No.:  05190600 

Latitude /longitude : 1+0271+5/9131+00 

Agency  reporting  to  OWDC:  USGS 

River  mile:  15.1  (Mile  0 is  at  the  confluence  of  the  Des  Moines  and 

Mississippi  rivers;  established  by  the  CE  about  1935.) 


Site  description 

The  sediment-sampling  station  and  the  gaging  station  for  the  Des 
Moines  River  at  St.  Francisville , Missouri,  are  at  river  mile  15.1  on  the 
Clark  County,  Missouri,  Highway  Toll  Bridge  (Figure  A29).  The  banks  in 
the  vicinity  of  the  sampling  station  are  unprotected.  There  are  artifi- 
cial levees  paralleling  both  the  left  (or  Iowa)  and  the  right  (or  Mis- 
souri) bank  downstream  from  the  sampling  station.  The  distance  from  the 
right  bank  to  the  wooded  bluff  line  ranges  from  0 to  0.1+  miles.  The 
floodplain  of  the  Des  Moines  River  extends  3 miles  from  the  left  bank  in 
the  vicinity  of  the  sampling  station  and  is  mainly  an  agricultural  area. 
Downstream  from  St.  Francisville  the  Des  Moines  River  flows  eastward 
across  its  floodplain  for  3 miles  and  then  southward  when  it  reaches  its 
Iowa  bluff  line.  There  is  virtually  no  industry  upstream  of  the  station, 
and  the  Des  Moines  River  is  not  navigable  to  commercial  traffic  through 
this  reach.  The  streambed  consists  principally  of  fine  sands,  but  there 
are  also  some  coarser  sands  and  gravels.  Channel  gradient  of  this  reach 
is  approximately  1.1  ft/mile.  Although  the  stream-gaging  station  at 
St.  Francisville  has  been  in  operation  since  2 July  19^+6,  no  discharge 
data  are  readily  .available.  The  next  station  upstream  of  St.  Francis- 
ville is  Keosauqua,  Iowa  (mile  51.3).  Only  a few  minor  tributaries 
enter  the  Des  Moines  River  between  Keosauqua  and  St.  Francisville,  so 
the  gaging  record  at  Keosauqua  is  considered  to  be  the  same  as  that  of 
St*  Francisville.  The  iischarges  of  record  al  Keosauqua  (May  1903  to 
July  190b,  April  to  December  1910,  and  August  1911  to  the  present)  are: 

A67 


maximum  - 146,000  cfs;  mean  - 5,514  cfs;  and  minimum  - 40  cfs.  The  flows 
have  been  affected  by  the  Red  Kook  Reservoir  since  12  March  1969.  The  10 
suspended-sediment  loads  measured  during  the  period  of  record  (November 
1974  to  the  present)  range  from  l4l  tons/day  to  99,200  tons /day.  The 
number  of  measurements  are  too  few  to  provide  a valid  mean  daily 
suspended-sediment  load  for  this  station. 

Station  chronological  record 

This  station  was  established  as  a sediment  sample  collection  station 
by  the  USGS  in  November  19/4  at  an  established  gaging  and  water-quality 
sam]  Ling  station.  As  an  integral  part  of  the  National  Stream  Quality  Ac- 
counting Network  (NASQUAN),  its  purpose  is  to  monitor  sediment  loads  car- 
ried by  the  Des  Moines  River  into  the  Mississippi  River.  Chemical  and 
biological  analysis  have  been  run  on  sediment  samples  collected  at  this 
station  since  August  1967.  Sample  collection,  sample  laboratory  anal- 
ysis, data  reduction,  and  data  publication  are  the  responsibility  of  the 
USGS  Missouri  District. 

Sample  and  data 
collection  procedures 

No  discharge  measurements  are  made  prior  to  collecting  samples;  in- 
stead, the  field  party  takes  a gage-height  reading  with  a Type  A wire- 
weight  gage  mounted  on  the  St.  Francisville  Bridge  and  uses  a rating 
curve  for  this  station  to  determine  discharge. 

Samples  are  taken  monthly  with  a US  P-6l  sampler  attached  to  a mo- 
bile crane.  A member  of  the  field  party  drives  the  crane  al  mg  th< 
bridge  and  samples  five  verticals  at  fixed  intervals  using  the  equal- 
transit-rate  (ETR)  method.  The  US  P-6l  sampler  and  the  ETR  method  arc 
discussed  in  Reference  la. 

The  Rock  Island  District  (RTD)  owns  the  Type  A wire-weight  gage 
mounted  on  the  St.  Francisville  Bridge.  Throughout  the  period  of 
record  (2  July  1946  to  the  present),  this  gage  or  one  identical  to  it 
has  been  used  to  measure  river  stage  at  this  station.  Each  day,  a paid 
observer  reads,  the  stream  gage  for  the  RTD,  taker,  a specific  conductance 
sampl",  and  measures  water  temperature  for  the  U!'  Missouri  Di  strict. 


And 


Laboratory  sample  analysis 

Sediment  analysis  is  the  responsibility  of  the  UP  GS  Missouri  Dis- 
trict. The  monthly  samples  collected  on  the  second  and  fourth  verticals 
are  taken  to  the  USGS  Soils  Laboratory  in  Rolla,  Missouri.  Particle-.- ze 
and  suspended-sediment  concentration  analyses  are  run  on  each  sample,  and 
these  values  are  later  mathematically  composited  to  obtain  a single  s^t 
of  values  for  one  day  of  sampling.  The  procedures  used  to  analyze  sedi- 
ment samples  are  discussed  in  Reference  lb.  Chemical  and  biological  anal 
yses  are  handled  by  the  USGS  Central  Laboratory  in  Doraville,  Georgia. 
Data  reduction  procedures 

The  soils  laboratory  computes  the  suspended-sediment  concentrati  in;  . 
The  USGS  Missouri  District  personnel  punch  these  values,  with  the  mea- 
sured discharge  values,  into  computer  cards  and  enter  them  via  a remote 
terminal  into  the  USGS  computer  in  Heston,  Virginia.  The  USGS  Water 
Resources  Division  (WRD)  computer  programs  are  used  to  compute  sediment 
loads.  The  final  output  of  these  computer  program  becomes  part  of  the 
USGS  WRD  data  files.  Reference  1c  contains  a discussion  of  the  data 
reduction  procedures  used.  The  USGS  Central  Laboratory  in  Doraville, 
Georgia,  also  enters  the  results  into  the  USGS  WRD  files. 

Data  reporting  procedures 

No  discharge  data  for  the  St.  Francisville,  Missouri,  gaging  stai  i • 
have  ever  been  published  in  any  form  by  the  RID;  however,  discharge  data 
for  Keosauqua,  Iowa,  were  published  prior  to  1961  in  Reference  IP,  and 
since  1961  these  data  have  been  published  in  Reference  15.  Chemical  and 
biological  data  have  been  published  since  1967  in  Reference  17.  Begin- 
ning with  the  volume  to  be  published  in  1976  for  water  year  1975,  tem- 
peratures, conductivity,  particle-size  distributions,  suspended-sediment 
concentrations,  and  biological  constituents  will  be  published  in  Refer- 
ence 18.  No  sample  sediment  load  data  are  available.  Daily  values,  for 
temperature  and  conductivity,  and  discharge  are  added  period i cully  ' tic 
Envir  omental  Protection  Agency’s  SI  RE1  Systen  by  th<  USGS  pers  nne3  at 
Resl  n,  Virginia.  These  values , as  well  as  lata  n rhemica]  tonstil  lent 
biological  constituents.,  and  the  sediment  parameters. 


are  in  the  urOD 


General  information 


Although  the  number  of  samples  collected  at  this  station  since  197^ 
are  not  sufficient  to  draw  any  reasonable  conclusions  about  sediment 
loads  in  this  reach  of  the  Des  Moines  River,  this  station  is  part  of 
the  nationwide  NASQUAN  network  and  will  be  operated  indefinitely.  The 
NASQUAN  program  is  committed  to  fulfilling  the  long-term  objectives  of 
detection  of  trends  in  water  quality. 

Further  information  on  this  station  can  be  obtained  from:  U.  S. 

Department  of  the  Interior,  Geological  Survey,  Water  Resources  Division, 
P.  0.  Box  3^0,  103  West  Tenth  Street,  Rolla,  Missouri  65^01. 
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Figure  A29.  Site  location  for  St.  Francisville,  Missouri,  sediment  sam 
pie  collection  station  (Source:  USGS  Quadrangle  Map  for  Way land, 

Missouri-Towa,  19^*9) 
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St  Francisville 

IP*  ft  f *Sand 

Des  Moines  River  Near  Tracy,  Iowa 


Station  identification 
OWDC  No . : 5^605 

Agency  station  No.:  None,  only  name  is  used  by  agency 

Latitude /longitude:  U1165 5/9251 30 

Agency  reporting  to  OWDC:  CE 

River  mile:  130. U (Mile  0 is  at  the  confluence  of  the  Des  Moines  and 
Mississippi  rivers;  established  by  the  CE  about  1935.) 

Site  description 

The  sediment  and  gaging  stations  are  on  an  abandoned  railroad  bridge 
on  the  Des  Moines  River,  0.8  mile  east  of  Tracy,  Iowa  (Figure  A20).  They 
are  11.9  miles  downstream  from  the  Red  Rock  Reservoir  (constructed  in 
March  1969)  on  a relatively  straight  reach  of  the  river.  There  are  steep 
natural  banks  upstream  from  the  station.  Farming  dominates  the  economy 
of  this  region,  and  there  is  virtually  no  commercial  or  industrial  activ- 
ity. Several  minor  tributaries  enter  the  Iowa  River  between  the  sediment 
station  and  the  reservoir.  The  stream  is  not  navigable  for  commercial 
traffic  in  this  reach.  The  bed  material  consists  of  sands  and  silts; 
the  approximate  channel  gradient  of  the  river  in  the  reach  is  1 ft/mile. 
Flows  are  influenced  by  the  Red  Rock  Reservoir,  which  began  operation  on 
12  March  1969.  For  the  period  of  record  prior  to  the  construction  of 
Red  Rock  Reservoir  (March  1920  to  March  1969,  the  discharges  measured 
were:  maximum  - 155jOOO  cfs;  mean  - 14,339  cfs;  and  minimum  - 1*0  cfs. 

Since  the  construction  of  Red  Rock  Reservoir  (March  1969  to  the  present  , 
the  discharges  measured  are:  maximum  - 30,000  cfs;  mean  - 5,89.  cfs; 

and  minimum  - 300  cfs.  Estimated  daily  suspended-sediment  1 ads  during 
the  period  of  record  (water  years  191*1-1967)  are:  maximum  - 350,000 
tons/day;  mean  - 22,00  tons/day;  and  minimum  - 0.8  ton/day . No  sediment 
. >ad  lata  are  available  for  years  after  1 M r . 

Ftation  ■■•hr.Ti' '!■  igjouL  r'-^ord 

The  sediment  sample  collection  station  was  established  by  the  '!■  in 
19l*0  to  measure  sediment  loads  and  !■  evaluate  the  need  for  a sediment 


trap  (Red  Rock  Reservoir).  Sample  collection  is  a cooperative  effort  of 
the  USGS  Iowa  District  and  the  CE  Rock  Island  District  (RID).  Since 
1967,  suspended-sediment  samples  have  been  analyzed  by  the  USDS  Sedimen- 
tation Laboratory,  Iowa  City,  Iowa;  prior  to  this  date,  the  analysis  was 
performed  by  the  RID  Laboratory.  Data  reduction  is  the  responsibility 
of  the  RID.  No  sediment  data  have  ever  been  published  in  any  form.  How- 
ever, daily  discharge  values  for  each  water  year  are  published  by  the 

uses. 

Sample  and  data 
collection  procedures 

Depth-integrated,  suspended- sediment  samples,  as  well  as  tempera- 
ture and  unofficial  gage-height  readings,  have  been  collected  daily 
(except  on  those  days  when  the  ice  cover  was  too  thick  for  sampling)  by 
USGS-paid  observers . Prior  to  1950,  a device  devel  >ped  by  the  RID, 
known  as  the  "Rock  Island  Sampler,"  was  used  (Reference  18).  This  was  a 
nozzle-fed,  bottleless  sampler.  When  the  cavity  of  the  sampler  was 
filled,  the  sampler  was  agitated  and  sampler,  were  poured  into  bottle... 
Since  sediment  particles  always  remained  inride  the  sampler,  the  results 
obtained  were  unreliable;  a factor  of  10  percent  war.  always  added  to 
suspended-sediment  concentrations  obtained  with  the  Rock  Inland  Sampler. 
Since  1950,  the  US  D-**9  sampler  has  been  used;  Reference  3 contains 
detailed  instructions  for  operation  of  this  sampler. 

River  stage  data  have  been  collected  daily  since  March  1920  by  the 
USGS  at  its  Tracy  gaging  station.  A staff  gage  was  used  pri  r t<  I )Uo , 
a Type  A wire-weight  gage  from  19**0  to  1952,  a Canfield  wire-weight  gage 
from  1952  to  i960,  and  a Stevens  A-35  recorder  since  1060. 

Laboratory  sample  analys  i :■ 

The  RID  operated  its  own  sediment  Lai  rat  rj  ai  i analyz<  1 ;ant]  . 
inti]  ! " 7 . Siti'"  L967 » tht  USGS  Laborat  ry  in  ' wa  !ity , 1 wa , has 
handled  analysis  of  sediment  samples.  ■ < pr  :<  Lures  emp]  y<  1 by  I th 
agencies  for  running  suspended-sediment  • orioeiitrat i ons  were  identical. 

The  bottom-withdrawal-tube  method  was  us.  1 for  obtaining  particle- size 
distribution  data  by  both  agencies  prior  t 1J71,  and  sins.  1971 , the 
UC if  has  used  the  v 1 sual -aeeumulat 1 . >n  * ub*  for  this  rurt  so.  A,: 


laboratory  procedures  are  discussed  in  Reference  lb. 

Data  reduction  procedures 

Until  1950,  when  the  Rock  Island  Sampler  was  in  use,  10  percent  was 
added  to  the  suspended-sediment  concentration  values,  but  this  adjust- 
ment was  eliminated  in  1950.  Prior  to  1968,  all  computations  of 
suspended-sediment  load  were  performed  manually,  and  no  attempt  was  made 
to  interpolate  missing  sediment  concentration  values.  Since  1968, 
the  suspended-sediment  concentration  data  and  daily  average  flow  rates 
have  been  punched  into  computer  cards  and  input  to  a computer  program 
(documented  in  Reference  19),  which  computes  daily  suspended-sediment 
loads.  This  program  is  capable  of  handling  interpolation  of  up  to 
29  consecutive  days  of  missing  suspended-sediment  concentration  records, 
provided  discharges  were  obtained  on  those  days.  The  program,  however, 
will  not  attempt  to  interpolate  suspended-sediment  concentrations  for 
more  than  29  consecutive  days  of  missing  records. 

Data  reporting  procedures 

The  daily  suspended-sediment  load  values  have  never  been  published. 
The  RID,  however,  is  attempting  to  obtain  computer  printouts  (for  in- 
house  use  at  present)  of  its  data,  at  least  as  far  back  as  1968.  An 
example  printout  is  shown  in  Figure  A31.  Daily  discharge  values  are 
published  by  the  USGS  in  Reference  15 . 

General  information 

Information  concerning  the  sediment  sampling  station  on  the  Des 
Moines  River  near  Tracy,  Iowa,  can  be  obtained  from:  U.  S.  Army  Engi- 

neer District,  Rock  Island,  Hydraulics  Section,  Clock  Tower  Building, 
Rock  Island,  Illinois  61201. 


SCALE  IN  MILES 


Pi  jun  • . .'it"  ; cation  for  Tracy,  Iowa,  sediment  samj  Le  ■ Llecti  n 

.-.tati  :i  (Source:  Mahaska  and  Marion  Counties,  Iowa  General  Highway  and 

Trans p-  rtati  n Maps,  Iowa  Department  of  Transportation,  Ames,  I wa, 

197'* ) 
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Floyd  River  at  James,  Iowa 


station  identification 

OWDC  No . : 67621 

Agency  station  No.:  06600500 

Latitude/longitude:  U23^36/96l8U3 

Agency  reporting  to  OWDC : USGS 

River  mile:  9.5  (Mile  0 is  at  the  confluence  of  the  Floyd  and  Missouri 

rivers;  established  by  the  USGS  in  1968.) 

Site  Description 

The  station  was  0.2  mile  east  of  James,  Iowa,  on  Plymouth  County 
Highway  Bridge  C- 70,  which  crosses  the  Floyd  River  15.1  miles  downstream 
from  the  confluence  of  the  Floyd  and  the  west  branch  of  the  Floyd  'Fig- 
ure A32).  The  stream  is  not  navigable  for  commercial  traffic.  This 
reach  is  relatively  straight,  and  the  streambed  is  composed  of  sand, 
silt,  and  gravel  and  is  subject  to  severe  degradation  during  periods  of 
high  flow.  There  is  no  bank  protection,  and  the  banks  are  overtopped 
during  high  flow.  The  channel  gradient  through  this  reach  is  approxi- 
mately !t.U  ft/mile.  The  Land  in  the  vicinity  of  the  station  is  used 
almost  exclusively  for  agriculture.  Annual  soil  loss  due  to  erosion  up- 
from  the  station  is  250-300  tons/square  mile.  The  discharges  of  record 
(b  December  1 9 3-*  to  the  present)  are:  maximum  - 71,500  cfs;  mean  - 

180  cfs;  and  minimum  - 1.0  cfs.  The  sediment  loads  of  record  (1968  t 
1973)  are:  maximum  - 1C5,000  tons/day;  mean  - 1,230  tons/day;  and 

minimum  - 0.2  ton/day. 
station  chronological  record 

This  station  was  established  for  the  Iowa  Geological  furvey  (state 
agency)  by  the  USGS  Iowa  District  on  1 October  1968  and  was  perated 
intii  September  I >73,  at  which  time  th<  sedi m< :nt  regime  In  4 ! . I s seg- 
ment f the  PI  yd  River  was  ronsidered  to  be  sufficient Ly  well  lefini  1, 

1 r 4 >r  t > establishment  of  the  stati  n,  ' h«  :hanne3  l w James,  i wa, 
had  been  straightened,  resulting  in  a steeper  gradient,  between  the  sta- 
ti n and  the  ronfluenci  f th<  yd  and  Mil  iri  rivers.  stati  n 
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was  established  to  evaluate  the  effect  of  the  channel  modification. 
During  the  period  of  operation,  the  USGS  Iowa  District  collected  and 
analyzed  the  samples  and  reduced  and  reported  the  data. 

Sample  and  data 
collection  procedures 

Collection  of  sediment  samples  on  a daily  basis  began  on  . ■*.  bt-r 

1968.  A paid  observer  collected  daily  sediment  samples  during  n rmn. 
flow  periods  and  at  more  frequent  intervals  during  a high  fl  w.  All 
samples  were  depth-integrated  and  obtained  with  either  a US  I — ■ 
or  a brass  bucket.  The  brass-bucket  sampler  was  used  to  obtain  oun; 
during  the  winter.  A 1-pt  bottle  sample  was  obtained,  except  for  per- 
iods of  high  flow  when  two-bottle  samples  were  taken.  Temperature  and 
conductivity  observations  are  made  on  all  samples. 

Gaging  at  James,  Iowa,  began  on  4 December  193*+  at  the  same  loca- 
tion as  the  sediment  station  (mile  9.5).  The  following  tabulation 
presents  the  gaging  and  recording  devices  used  during  the  period  i>f 
record  by  the  USGS  and  the  National  Weather  Service: 

Period  Device  Used 


USGS 

1*  December  193*+  - 10  September  1938 
11  September  1938  - 8 June  1953 
8 Jun  1953  - present 
l6  November  1953  - present 

13  October  - present 


Canfield  wire-weight  gage 

Recording  gage 

Type  A wire-weight  gage 

Stevens  A-35  water-stage 

recorder  (driven  by  manometer) 

Digital  punched-tape  water-stage 
recorder  (driven  by  manometer) 


National  Weather  Service 


1 - present 


Telemark  (driven  by  the  USGS 
manometer ) 


Laboratory  sample  analysis 

Information  is  identical  to  that  presented  for  the  sediment,  sample 
collection  station  on  the  Cedar  River  at  Cedar  Rapids,  1 wa. 
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- • a ■••  ’..i.'t  : .’i  procedures 

The  c mcentration  values  obtained  at  the  station  are  plotted  on  a 
'e-height  chart,  and  a smooth  concentration  curv-e  is  drawn  between 
the  paints.  The  average  is  used  as  the  mean  daily  concentration.  Daily 
sediment  loads  are  computed  by  multiplying  the  product  of  the  mean  daily 
discharge  and  mean  concentration  by  0.0027  to  convert  to  tons  per  day. 

On  Gh  days  of  rapidly  changing  water  discharge  and  concentration,  the 
graphs  were  subdivided  and  the  total  sediment  discharge  for  the  day  was 
computed  by  averaging  sediment  discharge  for  appropriate  intervals  of  a 
day.  Sediment  for  each  water  year  is  computed  with  the  USGS  Water  Re- 
sources Division  sediment  computer  program  W-i*252. 

Data  reporting  procedures 

Published  and  unpublished  data  for  the  period  of  record  are  on  fil< 
at  the  USGS  Iowa  District.  Daily  suspended-sediment  load  data  are  pub- 
lished in  Reference  ih . Figure  A33  is  an  example  of  the  published  data. 
Discharge  data  have  been  published  on  a daily  basis  from  1 December  1 93^> 
to  the  present  in  Reference  12  (years  prior  to  1961 ) and  in  Reference  15 
(1961  to  the  present). 

General  information 

Sediment  records  are  considered  to  be  good  except  for  the  winter 
periods,  which  are  poor. 

Additional  information  on  this  station  can  be  obtained  from: 

U.  S.  Department  of  the  Interior,  Geological  Survey,  Water  Resources 
Division,  -^OO  South  Clinton  Street,  P.  0.  Box  1230,  Iowa  City,  Iowa 
522U0. 
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SEDIMENT  SAMPLE 
COLLECTION  STATION 


4000 


2000 


2000 


Figure  A32.  Site  location  for  James,  Iowa,  sediment  sample  collection 
station  (Source:  USGS  Quadrangle  Map  for  James,  Iowa,  1961*) 
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Illinois  River  at  Valley  City,  Illinois 


Station  identification 
OWDC  No.:  81+507 

Agency  station  No.:  05586100 

Latitude /longitude : 39^210/9038^+0 

Agency  reporting  to  OWDC:  USGS 

River  mile:  6l.l+  (Mile  0 at  the  confluence  of  the  Illinois  and 

Mississippi  rivers;  established  by  the  CE  in  1901+.) 

Site  description 

This  station  is  on  the  center  span  of  the  Norfolk  and  Western  Rail- 
way bridge,  which  crosses  the  Illinois  River  0.1+  mile  east  of  Valley  Jity, 
Illinois,  and  1.8  mile  downstream  from  Mauvaise  Terre  Creek  (Figure  A . 

Between  the  sediment  collection  station  and  the  USGS  gaging  station 
at  Meredosia,  Illinois  (mile  70.8),  are  a number  of  drainage  dil  :h<  . and 
borrow  pits.  Artificial  levees  parallel  both  banks  for  most  of  this 
reach  of  the  river.  There  is  a series  of  wing  dams  a]  ng  : th  sides 
the  navigation  channel,  but  mainly  outside  the  levees.  Agrd  su  t ir<  Ls 
practi  ; aJ  ng  i th  banks,  rhere  are  ■ mmt srcia  i :ks  a ng  th<  L<  ft 
bank,  ind  fre  ]uent  i arge  traffic  passes  the  sediment  st at  i m. 

reambed  materia]  Li  this  reach  varies  froi  jrave]  t sill  and  :lay. 

PI  :hanne]  Ls  appr  ximati  Ly  . ft  mi  - . h<  discharges  f r*  - rd  f r 
the  Meredosia  gaging  station  (October  1938  to  the  present)  are: 
max  iri  ir:  - 1 . - , 1 » 1 1 ofs;  and  minimus  - . . ' ■ " . Sii  ;< 

17  January  1900,  flow  in  the  Illinois  Riv< r ha  Included  livi  rs  n fr  n 
Michigan  thr  ig]  the  Ihicag  Sanita ry  and  Shi]  lanal . w is 
influenced  by  many  upstream  structures  and  by  backwater  fr-  1 >ck  ai.d 

n the  Mississippi  River.  Th<  . ■ liment  ads  f rs  ■ rd  Juni 
...  present  rangs  fron  - , • t ,70  t ns  laj  based  • 1 r 

analyzed  samples). 

.'tat. ion  ehr  rioL-gi  'a!  rec-n'i 

In  N-  vember  197'+,  this  sta*  : at  was.  est.abl  ish>'  1 by  the  Uf -If  t • 
lect  chemical  data  as  part  of  the  National  Gtream  Quality  Accounting 
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Network  (NASQUAN).  This  station  monitors  drainage  from  the  NASQUAN 
hydrologic  unit  071300.  The  USGS  began  its  sediment  sampling  program  in 
June  1975.  All  sample  collection,  data  reduction,  and  data  publication 
are  the  responsibility  of  the  USGS  Illinois  District.  Samples  are  ana- 
lyzed at  the  USGS  Sedimentation  Laboratory  at  Iowa  City,  Iowa. 

Sample  and  data 
c I lection  procedures 

A single  depth- integrated  sample  is  collected  monthly  by  USGS  per- 
sonnel with  a US  DH-59,  hand-held  suspended  sampler,  in  accordance  with 
the  procedures  outlined  in  Reference  la.  The  discharges  from  the  base 

tation  at  Meredosia  are  used  for  computing  sediment  load.  There 
an  auxiliary  gage  at  Valley  City  (mile  6l.U)  used  to  compute 
vi  based  < n gage  height  differences  across  the  reach.  The  tabulation 
be  1 w presents  the  gaging  and  recording  devices  used  at  both  Meredosia 
and  Valley  City  during  the  periods  of  record  and  the  agencies  responsible 
for  collecting  these  data: 


Period 


1 - 1 October  i960 

• ■ ber  i960  - 
present 


Locality 


CE  St.  Louis  District 

Valley  City  (mile  6l.6) 
Valley  City  (mile  6l.H) 


Device  Used 


Staff  gage 
Staff  gage 


U.  Weather  bureau  (now  Nat  Lui.nl  Weather  Service! 


1 ■ >38  - 

L9  September  196. 


11  October  1938  - 
present 

11  November  1938  - 
present 

19  September  196.?  - 
present 


Mere  1 sia  (mill  "i . 1 


Meredosia  (mile  70. 8) 


Vallej  lity  (mile  I 


Mi  redosia  mill 


(Continued ) 


Stevens  A-35 

continuous  water- 
stage  recorder 
(USGS  property) 

Type  A wi re- 
weight.  gage 

Type  A wire- 
weight  gage 

Stevens  A-36 

continuous  water- 
stage  recorder 
(USGS  property) 


Period 


11  October  1938  - 
19  September  1962 


11  November  1938  - 
15  April  1975 

19  September  1962  - 
15  April  1975 

15  April  1975  - 
present 


Locality 

' lit  inued  ) 

M<  *red  sia  (mile  71.1) 

Val  Li ty  lity  (mile  f 

Meredosia  (mile  70.8) 

M<  r< ;< : >s la  (jnil<  f .8) 
and  Valley  City 
(mile  6l»U) 


Device  Ure  ; 


Stevens  A-35 

continuous  water- 
stage  recorder 

Stevens  A-35 

continuous  water- 
stage  recorder 

Stevens  A-35 

continuous,  water- 
stage  recorder 

Fisher-P  rter 

automat i c dir i t a i 
recor iers 


Laboratory  sample  analysir- 

Suspended-sediment  samples  are  analyzed  by  rhe  USAS  Sedimentation 
Lai  ral  ry,  I iwa  City,  Iowa,  to  determine  concentrate  ns  suspend! 
se  Li  m<  snts  as  well  as  chem  Leal  c nstituents . Th< • pr  :edures  liscussed 
in  Reference  lb  are  followed. 

Data  reduction  pr  icedures 

Suspended-sediment  concentration  values  and  e.  -(-responding  disoha rg< 
values  are  entered  into  the  USGS  Water  Resources  Division  ,WR!  ' Wat 
Quality  Data  Files.  The  c mj  iter  :al  rulates  suspend!  1-sedimenl  ad 
(tons/day)  in  accordance  with  the  procedures  discussed  in  Referene.-  . •. 

No  attempt  is  made  to  interpolate  values  for  days  when  no  sedimen*  tat  a 
are  collected. 

Data  reporting  procedures 

Daily  discharge  data  are  published  annually  in  Reference  and 
are  also  stored  in  the  USGS  WRD  Water-Quality  Data  Fill a-..  at  hi;,  vat  <-r- 
quality  and  sediment  data  are  published  in  Reference  1.  Figure  AF 
is  an  example  of  these  data.  Sediment  and  them! cal  lata  arc  in  t ‘h 
the  USGS  WRD  Water-Quality  Data  Files  and  the  Fnvic  ■nmeutal  !:••  t . -■  * t i . n 
Agency's  ST0RF.T  System. 


Genera  I i rif.  u-ma  t i n 

Alt  hough  t lie  number  of  samples  rollect  *-L  at  this-  s-t  atim;  sine 
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June  1975  are  not  sufficient  to  draw  any  reasonable  conclusions  about 
sediment  loads  in  this  reach  of  the  Illinois  River,  this  station  is 
part  of  the  nationwide  NASQUAN  network  and  will  be  operated  indefinitely. 
The  NASQUAN  program  is  committed  to  fulfilling  the  long-term  objectives 
of  detection  of  trends  in  water  quality. 

Additional  information  on  this  station  can  be  obtained  from; 

U.  3.  Department  of  the  Interior,  Geological  Survey,  Water  Resources 
Division,  P.  0.  Box  1026,  Champaign,  Illinois  6l820. 
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ILLINOIS  RIVLR  BASIN 


OS S 86 1 00  ILLINOIS  RIVLR  AT  VALLEY  CITY,  ILL. 


water  quality  data,  water  year  October  iw*  to  September  197s 
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Figure  A35.  Example  of  water-quality  and  sediment  data  for 
Valley  City,  Illinois  (Source:  Water  Resources  Data  for 

Illinois,  1975,  USGS,  Champaign,  Illinois) 


Illinois  River  at  Marseilles.  Illinois 


station  identification 
OWDC  No.:  81*390 

Agency  station  No.:  055^3500 

Latitude /longitude : 1*1191*0/881*310 

Agency  reporting  to  OWDC:  USGS 

River  mile:  21*6.66  (Mile  0 is  at  the  confluence  of  the  Illinois  and 

Mississippi  rivers;  established  by  the  CE  in  1901* . ) 

Site  description 

This  station  is  on  the  Illinois  State  Highway  170  Bridge  near  the 
town  of  Seneca,  Illinois,  5-7  miles  upstream  from  Marseilles  Dam  on  the 
1 Lin  Is  Waterway  (Figure  A36).  The  streambed  material  consists  of 
gravel  and  large  sections  of  broken  concrete.  Upstream  of  the  bridge 
within  0.5  mile  are  severul  small  marinas.  Several  minor  tributaries 
enter  the  Illinois  River  in  the  vicinity  of  the  campling  station.  Agri- 
culture is  practiced  extensively  in  this  region.  The  streambanks  are 
unprotected,  and  there  are  some  spoil  banks  along  this  reach  of  the 
river.  The  esl  Lmi  rhannel  gradient  is  1.0  ft/mile.  Frequent  barg< 
traffic  passes  the  sediment  station.  Flow  past  the  sampling  point  is 
quite  turbulent  and  is  regulated  by  power  plants,  dams,  and  navigation 
:ks  upstream.  Since  LT  January  1900,  flow  in  the  Illin<  is  River  hai 
included  diversion  from  Lake  Michigan  through  the  Chicago  Can it ary  and 
Shi]  Ians  . liscl  rges  f record  :t  t r 1919  t the  present  for 

rsei  Les  gaging  stati  i mi]  46.6*  r 0 . • mill  I wnstn  am  fr  n 

Dam  ares  maximum  - 9^,900  cfs;  mean  - 10 ,7*  cfs;  and 
u - , ••  : ■ sediment  ads  f rec  rd  (May  1976  to  the 

f r-  • ■ ‘ range  fr<  n • • 1 U,r>30  tons/day. 

.C'lti  n /hr  'i  U gi  •al  re.-.ird 

. vemb'-r  !97-i,  this  station  was  established  by  the  USGf  to 
• . • heni  -id  lata  nr.  part  of  the  National  .'tream  Quality  Accounting 
V • w iv  ...  AN  . Dili : r'ntien  monitors  Ira  inage  from  t.he  NAUQUAN  hy- 

lr  . ,-i  • unit  (Vigo,  . The  U;'G.’  began  its  sediment  sampling  program  in 
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May  1975.  All  sample  collection,  data  reduction,  and  data  publication 
are  the  responsibility  of  the  USGS  Illinois  District.  Samples  are 
analyzed  at  the  USGS  Sedimentation  Laboratory  at  Iowa  City,  Iowa. 


Sample  and  data 
collection  procedures 

Information  regarding  the  collection  of  sediment  samples  is  iden- 
tical to  that  presented  for  the  Illinois  River  sediment  sample  collec- 
tion station  at  Valley  City,  Illinois.  The  gaging  station  from  which 
discharges  are  obtained  to  compute  daily  sediment  loads  is  at 
mile  246.6.  The  USGS  gage  was  originally  at  Morris,  Illinois  (mile 
263.2);  the  Morris  gage  is  still  used  by  the  National  Weather  Service  as 
a river  forecast  station.  The  following  tabulation  lists  gaging  and 
recording  devices  used  at  Marseilles  and  Morris,  as  well  as  their  per- 
iods of  records  and  the  agencies  responsible  for  collecting  these  data: 


Period 

Location 

Device  Used 

U.  S.  Weather 

Bureau  (now  National  Weather  Service) 

1886  - October  1919 

Morris  (mile  263.2) 

Staff  gage 

October  1919  - present 

Morris  (mile  263.2) 
Illinois  Power  Company 

Wire-weight  gage 

1911  - 1954 

Marseilles  (mile  . 'n  .e) 

Staff  gage? 

1954  - present 

Marseilles  (mile  246.6) 
USGS 

Stevens  ? continuous 
graphical  recorder 

October  1919  - 
January  1935 

Morris  (mile  263.2) 

Wire-weight  gage 
(Weather  Bureau 
property ) 

October  1919  - 
January  1935 

Morris  (mile  263.2) 

Chain  gage 

January  1935  - 
September  1939 

Morris  (mile  263..’) 

Stevens  ? continuous 
graphical  recorder 

September  1939  - 
4 December  1972 

Marseilles,  (mile  .’4i>,6) 

Stevens  - nt inu  is 

graphical  recorder 

4 December  1972  - 
present 

Marseilles  (mile  ,?46,6) 
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Fisher-l'orter  auto- 
matic digital 
rec  rder 

River 


Laboratory  sample  analysis 

Information  is  identical  to  that  presented  for  the  Illinois 
sediment  sample  collection  station  at  Valley  City,  Illinois. 

Data  reduction  procedures 

Information  is  identical  to  that  presented  for  the  Illinois  River 
sediment  sample  collection  station  at  Valley  City,  Illinois. 

Data  reporting  procedures 

Information  is  identical  to  that  presented  for  the  Illinois  River 
sediment  sample  collection  station  at  Valley  City,  Illinois.  Figure  AIT 
is  an  example  of  water-quality  and  sediment  data  collected  for  the 
station. 

General  information 

Although  the  number  of  samples  collected  at  this  station  since 
May  1975  are  not  sufficient  to  draw  any  reasonable  conclusions  about 
sediment  loads  in  this  reach  of  the  Illinois  River,  this  station  is 
part  of  the  nationwide  NASQUAN  network  and  will  be  operated  indefinitely. 
The  NASQUAN  program  is  committed  to  fulfilling  the  long-term  objectives 
of  detection  of  trends  in  water  quality. 

Additional  information  on  this  station  can  be  obtained  from: 

U.  S.  Department  if  the  Interior,  Geological  Survey,  Water  Resources 
Division,  P.  0.  Box  1026,  Champaign,  Illinois  6l820. 
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ILLINOIS  RIVER  BASIN 

05  54  3500  ILLINOIS  RIVER  AT  MARSEILLES,  ILL. 


wMEW  QUALITY  OATA,  HATED  YEAP  OCTOBER  197*  TO  SEPTEMBER  I97S 
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Figure  A 37.  Example  of  water-quality  and  sediment  lata  f r 
Marseilles,  Illinois  (Source:  Water  Resources  Data  f r 

Illinois,  1975,  USGS,  ’hampaign,  Illin 
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Iowa  River  at  Iowa  City,  ! wa 


fiat  in  S ; i f i ion 

OWDC  No.:  5201*5 

Agency  station  No.:  051*51+500 

Latitude /longitude:  1*1 3921+/  091 3227 

Agency  reporting  to  OWDC:  USGS 

River  mile:  73.7  (Mile  0 is  at  the  confluence  of  the  Iowa  and  Missis- 

sippi rivers;  established  by  the  CE  about  1935.) 

C<ite  description 

The  station  is  near  the  center  of  the  upstream  side  of  the  Benton 
Street  Bridge  on  the  Iowa  River  in  the  south-central  portion  of  Iowa 
City,  Iowa  (0.5  mile  downstream  from  the  gaging  station)  (Figure 

this  reach,  the  river  has  straight  channel,  and  its  streambed  mate- 
rial ■ nsists  f sands.  It  is  not  navigable  for  commercial  traffic. 

The  banks  are  protected  with  concrete-block  revetment.  The  channel 
-•••:  li<  nl  is  2.  ft  imile.  Upstream  from  the  station  are:  (a)  urban 

areas  Lnc  iding  a ; wer  plant  lan  . ! mile  upstream),  (b)  a limestone 
quarry  at  the  northern  edge  of  I wa  )ity,  : ) w h 1 ar< as  and  pa:  t ir< - 
land  along  the  bank  from  the  northern  edge  of  I wa  City  to  the  Coralville 
(an  >.(  miles  ipstream) , and  (d)  agricultural  areas  in  the  watersheds 
of  two  contributing  streams  ' ear  Ireek  and  Rapid  Creek  thal  f w Lnt 
■ he  I wa  Rivi  r t • twi  en  the  ' ralvi Lie  I am  and  the  sediment  collection 
station.  Flows  since  17  September  1 9‘  8 have  been  regulated  by  the 
' ralville  Dan  (mill  . . may  affect  flows  during  the  winter 

months.  Di  trnal  fluctuations  at  low  stages  are  caused  by  the  power  plant 
mi  ipstri  am : and  bj  liversi  >ns  f both  the  1 vs  lity  and  the 
Stat*  niversity  if  Iowa  water  plants.  Highesl  iiseharge  befori  thi 
peri  i f rec  rd  estimated  from  . id  marks  ai  i : i . f rmati  i pr  vid<  i by 
local  residents  was  70,000  cfs  in  1851. 

The  maximum,  mean,  and  minimum  iaily  d i seharg'-s  • •urring  fr  r.  the 
beginning  f the  period  of  rue  rd  (l  June  1903)  thr< ugh  water  year  19'  8 
wer  • , :fs,  , • :fs , and  } cfs,  respectively.  From  water  year 


1959  ' the  present,  the  maximum,  mean,  and  minimum  daily  discharges 
have  been  15,000  cfs,  2,521  cfs,  and  8l  cfs,  respectively.  Maximum, 
mean,  and  minimum  daily  sediment  loads  occurring  from  the  beginning  of 
the  period  of  record  (October  19^'j)  through  water  year  195?  were 

',000,  2,8^0,  and  2 tons/day,  respectively.  From  wat<  r ..  ar  1959  to 
the  present,  the  maximum,  mean,  and  minimum  daily  sediment  loads  have 
been  159,000,  1,158,  and  0.9  tons/day,  respectively. 

Station  chronological  record 

This  station  was  established  in  October  19^3  by  the  USGS  at  the 
r<  ■ mmendation  of  the  CE;  its  operation  is  funded  by  the  Iowa  Geological 
Survey  (state  agency).  Samples  are  collected  and  analyzed  by  the  USGS 
. wa  Lstrict,  which  is  responsible  for  data  reduction  and  pul  Li  :a1  i 
In  rmer  years,  the  St.  Anthony  Falls  Hydraulics  Laboratory  did  tesl 
work  here.  The  State  University  of  Iowa  uses  this  stat i n f r 1 th 
training  and  experimental  pur]  ses.  River  stag*  lata  havi  been  col- 
lected 0.5  mile  upstream  since  1903. 

Sample  and  data 
collection  procedures 

A single  sample  is  collected  by  USGS  personnel  Monday  through 

■ i lay  f ■ ■:  :h  v< ;ek  thr  igh  . ' th<  year.  1 iring  peri  Li  f hi  h fl  v, 
the  sam]  Lng  Interval  and  the  number  of  samples  taken  increase.  A 

US  D-)*3,  Lepth-integrated  .uunpler  used,  except  during  winter  months 
whi  n a US  DH-59,  hand-h<  . i sampler  may  be  used.  Periodically,  - pial- 
transit-rate  samples  are  also  taken.  The  sediment  Load  'ulated 

by  the  ETR  method  is  used  to  derive  a correction  factor  to  be  used  in 
estimating  the  load  with  the  singl i Lepth-integrated  vertical . 
bed-1  ad  imples  ar<  taken;  however,  bed-materia  samples  art  t ken  n 
thi  *ag(  f • yearly  with  a US  BM-5!‘  sampler. 

thesi  samplers  and  the  i meth  L are  explained  eferenc 

Water  temperatures  have  been  collected  with  sediment  samples 
s ince  L9^t . 

Gaging  in  the  vicinity  at  Iowa  City  began  on  1 June  1903  and  Lias 

■ ntinui  L t thi  present  with  n y brief  Lnterrupti  i . hi  stat j i Li 
operated  as  a c.  operative  effort  of  the  USGS  T wa  District,  the  !•  wa 
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Institute  of  Hydraulic  Research,  and  the  Iowa  Geological  Survey 
.■'■!•••  w : i:.--  • abulati  n presents  th«  jagir  and  r • rd- 

Lng  levices  is  1 In  the  vicinity  f Iowa  iity  luring  h<  peri  5 f 
record : 


Period 


!,- 1 cali  t.y 


Device  Used 


1 June  1903  - 
21  July  1906 

29  November  1907  - 
29  October  1913 


30  October  1913  - 
18  November  1921 

19  November  1921  - 
present 


? - present 

11  October  1969  - 
present 


Iowa  Avenue  Bridge 

"1.1) 

Power  plant,  200  ft 
upstream  from  present 
I siti  : . (mile 

Benton  Street  Bridge 
(present  sediment 
station  (mile 

Right  bank,  25  ft 
downstream  from 
State  University 
of  Iowa  hydraulics 
■ l ral  ry  [mi  ■ . I 

bank,  * ft 
downstream  from 
State  University 
n'  Iowa  hydraulics 
. al  ra  ■ ry  : ! e 

Memorial  Union 

tbrid  ■ (mile  ! . 

Right  bank,  25  ft 
downstream  from 
State  University 
of  Iowa  hydraulics 
laboratory  (mile  ’JU.2) 


) ha  i n 

Staff  gage 


Chain  gage 


Stevens  remote- 
registering water- 
stage  recorder 
driven  by  float* 

Enameled  staff  gage 


Enameled  staff  gage 

r-1  rl  er  aui  - 
matic  digital 
recorder  (driven 
by  float ) 


* Recorder  itself  physically  located  on  fourth  floor  of  hydraulics 
laborat.'  ry . 

l.-tb  fit  .ry  s-tmple  analysis 

: f nr  : ■ [dent  : :a  ' t ha t presented  for  thi  '■  r li- 

■ : ■ ■ " - . it  at  i 1 Jedar  id  , rova , excepl  for  th< 

f • ■ 1 1 wing:  (a)  laboratory  letermi nations  are  made  f.  r specific  • aiduc- 

: hemi  ar  yse  fror  ampl<  taken  al  tation  wen 

made  from  1 906  fo  1907  and  from  1911  *-•  1.951 , and  Ci  P .-k  island 


District  also  has  chemical  analysis  run  on  samples  taken  from  Coralville 
Lake  (9.6  miles  upstream). 

Data  reduction  procedures 

Information  is  identical  to  that  presented  for  the  Boyer  River 
sediment  sample  collection  station  at  Logan,  Iowa. 

Data  reporting  procedures 

All  data  prior  to  1961  for  suspended-sediment  concentration  and 
particle  size,  and  bed-material  particle  size,  as  well  as  temperature, 
were  published  annually  in  Reference  l6.  Since  1961,  the  data  have 
been  published  in  Reference  lU.  Discharge  data  prior  to  1961  were 
published  in  Reference  12  and  since  that  date  in  Reference  lU.  These 
data  are  also  entered  in  WATSTORE,  an  automated  information  retrieval 
system  operated  by  the  USGS.  An  example  of  mean  discharge,  mean 
concentration,  and  suspended-sediment  discharge  data  is  presented  in 
Figure  A39. 

General  Information 

Additional  information  on  this  station  can  be  obtained  from: 

U.  S.  Department  of  the  Interior,  Geological  Survey,  Water  Resources 
Division,  ^00  South  Clinton  Street,  P.  0.  Box  1230,  Iowa  City,  Iowa 
522U0. 
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sediment  sample 

COLLECTION  STATION 


Figure  A38.  Site  location  for  Iowa  City,  Iowa,  sediment  sample 
collection  station  (Source:  USGS  Quadrangle  Map  for  Iowa  City, 

West,  Iowa,  19&5) 
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Figure  A39.  Example  of  sedimenl  a:.:  lischarg*  lata  for  I wa  City, 
Towa  (Source:  Water  Resources  Data  for  Iowa,  : ■ , SGS, 


City,  Towa)  (sheet  1 of  2) 
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SUSPENOEO-SEOImENT  OISChaRGE.  RATER  YEAR  OCTOBER  197}  TO  SEPTEMBER  1974 
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Kansas  River  at  Bonner  Springs-Desoto , Kansas 

Station  identification 
OWDC  No.:  5^653 

Agency  station  No.:  156 

Latitude/longitude:  Bonner  Springs  390337/9^5221 

DeSoto  385900/9U5752 

Agency  reporting  to  OWDC:  CE 

River  mile:  Bonner  Springs,  19.8;  DeSoto,  31.0  (Mile  0 is  at  the  con- 

fluence of  the  Kansas  and  Missouri  rivers;  established  by 

the  CE  in  1969.) 


t 


Site  description 

The  station  at  Bonner  Springs  was  established  in  19^8.  The  site 
was  considered  to  be  at  a sufficient  distance  from  the  mouth  of  the 
Kansas  River  such  that  backwater  from  the  Missouri  River  would  not  affect 
the  suspended-sediment  measurements.  The  station  was  moved  to  DeSoto  on 
1 October  1973  because  commercial  sand  dredging  operations  downstream 
from  the  station  had  begun  to  significantly  change  the  regime  of  the 
river.  Data  from  the  two  stations  are  considered  by  the  CE  to  be  from 
the  same  site. 

The  station  at  Bonner  Springs  was  on  tie  Kansas  Highway  7 Bridge 
(Figure  AUo),  which  crosses  a bend  of  the  Kansas  River  0.6  mile  east 
of  Bonner  Springs  and  0.9  mile  downstream  from  Wolf  Creek.  The  banks 
are  natural  in  this  reach  with  no  bank  protection  except  scattered  wil- 
lows and  some  riprap  at  the  bridge  heads.  The  gradient  of  the  streambed 
through  this  reach  is  l.U  ft/mile,  and  the  bed  material  consists  of  sand. 
The  river  is  not  navigable  for  commercial  traffic.  There  is  a bluff  on 
the  left  bank  (some  industrial  activity  on  the  bluff),  and  on  the  right 
bank  the  floodplain  of  the  Kansas  River  (used  for  agriculture)  extends 
approximately  1 mile  to  the  base  of  a continuous  line  of  hills. 

The  station  at  DeSoto  is  on  a county-maintained  bridge  that 
crosses  the  Kansas  River  at  the  northern  edge  of  the  town  (Figure  A^l). 
The  banks  are  natural  except  for  protection  at  the  bridgehead  and  a few 
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automobile  bodies  and  sections  of  sheet  metal  placed  by  a landowner  on 
the  left  bank  upstream  from  the  bridge  to  protect  his  barn  and  house. 

The  gradient  of  the  streambed  through  this  reach  is  0.8  ft/mile,  and  the 
bed  material  consists  of  sand.  There  is  a bluff  on  the  right  bank,  and 
on  the  left  bank  the  floodplain  of  the  Kansas  River  (used  for  agri- 
culture) extends  approximately  1 mile  to  the  base  of  a continuous  line 
of  hills. 

The  natural  streamflow  and  sediment  loads  are  greatly  affected  by 
numerous  upstream  diversions  (for  irrigation)  and  control  structures, 
the  majority  of  which  became  operational  between  1962  and  1969 . Between 
1917  and  1962,  the  discharges  of  record  were:  maximum  - 510,000  cfs; 

mean  - 6,57^  cfs;  and  minimum  - l60  cfs.  From  1969  to  the  present,  the 
discharges  of  record  are:  maximum  - 2^7,000  cfs;  mean  - 7,622  cfs;  and 

minimum  - 700  cfs.  From  19^8  to  1962,  the  sediment  loads  of  record  are: 
maximum  - 6,^30,000  tons/day;  mean  - 97,300  tons/day;  and  minimum  - l6 
tons/day.  From  1969  to  the  present,  the  sediment  loads  of  record  are: 
maximum  - l,131,lkU  tons/day;  mean  - U2,100  tons/day;  and  minimum  - 
26  tons/day. 

Station  chronological  record 

This  station  was  established  in  19^8  to  monitor  the  sediment  con- 
tribution of  the  Kansas  River  to  the  Missouri  Fiver.  Prior  to  1 October 
1973,  the  CE  Kansas  City  District  (KCD)  was  responsible  for  collecting 
the  samples,  as  well  as  for  reducing  and  publishing  the  resulting  data. 
The  samples  are  now  collected  by  the  USGS  Kansas  District.  The  samples 
were  analyzed  by  the  KCD  Laboratory  until  May  1973.  The  CE  Missouri 
River  Division  Laboratory  in  Omaha  analyzed  the  samples  from  May  1973  to 
September  1973.  The  samples  are  now  analyzed  by  the  laboratory  of  the 
USGS  Kansas  District. 

Sample  and  data 
collection  procedures 

Samples  were  collected  at  Bonner  Springs  by  a paid  observer.  A 
single  depth-integrated  vertical  was  taken  twice  weekly  during  normal 
flows  using  a US  D-U3  sampler.  Samples  were  taken  twice  daily  during 
high  flows.  The  stream-gaging  station  was  originally  on  the  Highway  7 


A102 


Bridge.  Stage  was  measured  with  a staff  gage  from  9 July  1917  through 
23  April  193^.  The  gage  was  0.5  mile  upstream  from  2h  April  193^  to 
25  November  1961,  and  a Stevens  A-35  recorder  was  used.  The  gage  was 
back  on  the  bridge  from  26  November  1961  to  30  September  1973,  when 
the  station  was  moved  to  DeSoto.  During  this  latter  period,  a Type  A 
wire-weight  gage  and  a Stevens  digital  water-stage  recorder  were  used. 

After  the  station  was  moved  to  DeSoto,  a paid  observer  has  con- 
tinued to  take  samples  as  described  above;  however,  a US  D-^9  sampler 
attached  to  the  center  span  of  the  bridge  on  the  upstream  side  is  now 
used.  Personnel  of  the  USGS  Kansas  District  collect  point-integrated 
samples  bimonthly  to  determine  if  a correction  factor  should  be  applied 
to  the  single  vertical  taken  by  the  paid  observer.  The  point-integrated 
samples  are  taken  with  a US  P-6l  sampler  on  three  verticals.  Five  points 
are  taken  on  each  vertical  when  the  depth  is  sufficient.  Each  vertical 
passes  through  the  centroid  of  a cross-sectional  area  determined  by  the 
equal-discharge-rate  method  (Reference  la).  Once  a year,  U0  verticals 
are  taken  by  the  USGS  to  verify  the  validity  of  the  sediment  loads  esti- 
mated from  the  three  verticals. 

In  addition,  bed  samples  are  taken  regularly  with  a US  B-5^ 
sampler.  Stage  is  measured  with  a Fisher-Porter  automatic  digitial 
recorder.  Model  15^*2,  and  a Stevens  graphical  recorder,  Model  A-35, 
both  driven  by  a bubble  gage  (manometer).  Instantaneous  stage  can  be 
obtained  via  telephone  using  the  Telemark  attachment  connected  to  the 
Fisher-Porter  recorder.  A wire-weight  gage  is  also  available  as  needed. 
This  gage  is  attached  to  the  downstream  side  of  the  bridge,  approxi- 
mately one  third  of  the  distance  across  the  bridge  from  the  left  bank. 
Laboratory  sample  analysis 

Information  is  identical  to  that  presented  for  the  Big  Blue  River 
sediment  sample  collection  station  below  Tuttle  Creek  Dam,  Kansas. 

Data  reduction  procedures 

Information  is  identical  to  that  presented  for  the  Big  Blue  River 
sediment  sample  collection  station  below  Tuttle  Creek  Dam,  Kansas. 

Data  reporting  procedures 

Suspended-sediment  data  are  reported  by  the  KCD  in  Reference  11. 
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Discharge  data  were  reported  in  Reference  12  prior  to  1961,  and  since 
196l,  they  have  been  reported  in  Reference  10.  Examples  of  these  data 
are  shown  in  Figures  A^+2  and  AU3,  respectively. 

General  information 

Records  for  this  station  are  considered  to  be  good,  except  those 
for  January,  which  are  poor. 

Additional  information  on  this  station  can  be  obtained  from: 

U.  S.  Army  Engineer  District,  Kansas  City,  Hydrologic  Engineering 
Branch,  Water  Control  Section,  TOO  Federal  Office  Building,  601  East 
12th  St.,  Kansas  City,  Missouri  6^106. 
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’igure  A«0.  Site  location  for  Bonner  Springs,  Kansas,  sediment, 
ample  collection  station  (Source:  USGS  Quadrangle.  Bonner 

Springs,  Kansas,  1970) 
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KANSAS  RJVER  *T  BONNER  SPRINGS.  KANSAS 


SUSPENDED  SEDIMENT  LOAD  • TONS  HATER  YEA«  OCT  I960  • SEP  1969 


OCT 

NOV 

DEC 

JAN 

per 

HaR 

APR 

MAY 

JUN 

JUL 

AUG 

SEP 

1 

1.362 

5,481 

1.130 

28,040 

6.  7?3 

120.700 

49.910 

107,800 

103,900 

82.700 

0,169 

1.110 

2 

1,337 

4,347 

1.179 

15,700 

6,926 

250,400 

16.040 

92,650 

59,510 

41.100 

4,077 

1.154 

3 

2.024 

3,504 

1.132 

8,605 

6.002 

308.800 

1«, 450 

38,680 

27.170 

31,300 

5,609 

1.57« 

4 

3,131 

2.971 

1.315 

5,75i 

0.002 

272. 000 

14,470 

22, 320 

15,610 

19.400 

7,080 

2,058 

5 

4,555 

2.632 

2.313 

7.095 

6,002 

204.200 

236.900 

68.560 

37,180 

13.920 

4,991 

5,609 

6 

4,823 

2,424 

2,942 

7,020 

19,930 

190.600 

206,900 

03.680 

19,300 

11.580 

2,690 

16,390 

7 

4, 928 

2.731 

2.324 

4.100 

74.4io 

319,500 

85.810 

23.340 

5,708 

9,000 

1 , 088 

13.720 

8 

5,203 

3,304 

1.210 

4,296 

33,900 

207,200 

151.000 

38,350 

5,037 

40,880 

1.C64 

H.344 

9 

9.032 

3,?55 

557 

4,068 

14,340 

8*.n0n 

213.000 

154.700 

17.540 

133.9C0 

1,003 

1 7 » 95g 

10 

16. 480 

2.  1 79 

299 

3,310 

8,073 

83, 130 

57,590 

188,900 

10,740 

204,700 

1.218 

24.570 

11 

6 , 98 1 

2.208 

221 

2.759 

5,735 

55.690 

19,730 

88. 740 

3,054 

151.000 

1.274 

22.280 

12 

2,415 

2.373 

224 

2 . 1 8 1 

5,453 

32.010 

7,098 

34.780 

6,000 

72,950 

1.270 

15,010 

13 

1.380 

2.495 

219 

1.883 

5, 794 

19,580 

4.051 

18,040 

49,250 

36.510 

1.400 

10.280 

1« 

1.755 

2.818 

293 

1.505 

7.233 

14,140 

3,249 

12,700 

194, j 00 

38,580 

1.205 

7.711 

15 

1.403 

9,914 

240 

1.320 

10.350 

12.110 

18.430 

12.310 

143,400 

28.350 

1.409 

5,907 

16 

1.233 

6,545 

102 

4.795 

14.480 

10.490 

53,060 

11.290 

43,380 

15,720 

1.885 

4,047 

17 

11.890 

3,893 

108 

102,100 

19.770 

0,616 

139,400 

11 . 300 

18,430 

10.190 

1.548 

4.172 

10 

374,300 

2.320 

205 

259,000 

24,210 

0.199 

29Q.300 

30.410 

58,440 

7,154 

1 . 308 

3,328 

19 

158,000 

1.715 

2.943 

191.000 

12,020 

8.720 

135,800 

26,240 

72.410 

0,005 

1,300 

2.47? 

20 

63,900 

1.172 

51,150 

125,100 

5 , 8 o 6 

8,407 

40,940 

18,480 

41.850 

20.490 

1.170 

1.079 

21 

48,030 

1.074 

J7, 460 

58,?lo 

5,249 

5.346 

19, 090 

24,900 

79,530 

02,210 

3 .032 

1.470 

22 

40,690 

3.577 

11.040 

0.740 

7,003 

3.221 

15,810 

03,800 

270.300 

22,320 

940 

1.085 

23 

33,630 

3.360 

4,640 

1.900 

12.580 

2.4  21 

13,220 

160.200 

341,? 00 

2 4, 430 

904 

09i 

24 

34,140 

2,741 

1.036 

4.090 

20.080 

22.680 

12.300 

123,000 

275,600 

38,900 

841 

716 

25 

28,920 

2,2  08 

1.032 

9.050 

35,720 

169.000 

32,580 

159,100 

219.000 

88,980 

751 

622 

26 

24,820 

1.798 

1.056 

7.187 

20.910 

205.700 

157,500 

155,000 

241,300 

273,100 

503 

5Ti 

27 

25,030 

1.792 

1.922 

5,402 

41,000 

195,000 

841,900 

131,100 

571,300 

113,900 

557 

475 

28 

22,030 

1.631 

3.439 

7,484 

91,450 

159,000 

700, 700 

111 . 300 

342.700 

35,240 

737 

400 

29 

16,740 

1.562 

3,773 

10,670 

100.000 

390, 700 

79. 7 20 

144,000 

17,420 

864 

389 

30 

10,330 

1.106 

6,436 

13,620 

51.140 

181,500 

52,790 

74,170 

12,520 

1.006 

401 

31 

7.218 

19,430 

10.760 

53.080 

52.570 

10,110 

1,036 

975,310 

162,776 

541,013 

4 i 

,231.228 

3. 

,490,037 

59,491 

90.130 

976.311 

3, 

,271,000 

2, 

,237.530 

1< 

, 681,425 

172,073 

TEARLT  TOTAL  - 17,897,130  TCNS 


Figure  AU2.  Example  of  sediment  data  for  Bonner  Springs,  Kansas 
(Source:  Suspended  Sediment  in  the  Missouri  River,  1965-1969, 

U.  S.  Army  Engineer  District,  Omaha,  Omaha,  Nebraska,  1972) 
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KANSAS  RIVER  BASIN 

6-8925  Kansas  River  at  Bonner  Springs.  K*ns 
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Kansas  River  at  Lecompton,  Kansas 

station  identification 

OWDC  No . : 50259 

Agency  station  No.:  06891000 

Latitude /longitude:  390307/952315 

Agency  reporting  to  OWDC:  CE 

River  mile:  63.8  (Mile  0 is  at  the  confl  tei  Kansas  and 

rivers;  established  by  the  CE  in  19r9.) 

.'ite  description 

The  sediment  sample  collection  stati  n and  the  stream  gaging  sta- 
tion are  on  a county-maintained  hi  at  Lee  m]  t n,  Kansas, 

0.8  mile  downstream  fr  m thi  • ■ tene  elawar  • sa: 

rivers  (Fi  gure  aL L ) , Phere  is  i bai  :tioi  Li  th(  vicinity 

the  stati  • , and  then  • artifi  Levees.  ‘n  the  left  bank  of 

tl  river  is  a f l]  It  . mil  t a lini  f 

hills.  right  t r i ver  i I iff  w hi  cl  1 1 t wi 

I -•  ■ mpl  n is  :a1  : . in  this  region  is  used  primarily  for 

agriculture.  PI  mbed  mater  :onsists  fim  si  1,  and  th< 

jradient  through  thi  ac  : . 't/mile.  he  str  an  is  braided  al 

Low  f v and  is  avi  f raffic. 

The  natural  streamflow  and  sediment  loads  are  greatly  affected  by 
numerous  upstream  diversions  (for  irrigation)  and  control  structures, 
ritj  f whicl  1 rati  l t w ei  M . 

X , thi  li  i f record  'tob  936)  were : maximum  - h 

mi  — - , - :fs.  " • , ' 

thi  presenl  are:  maxij  im  - < , ' f ; - 

nd  minimum  - ( :fs.  limenl  ad:  f record 

presenl  are:  maximum  - , t : 'day;  mean  - . Lay; 

minimum  - 360  tons,/  lay. 

■ '* .at.  u n '-hr  n 1 y i ■'ll  record 

The  sediment  sample  collection  station  was  1 stal  Lshed  bj 
in  May  197)4  to  monitor  the  sediment  load  in  this  reach  f th*  Kansas 
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River  and  is  currently  in  operation.  During  the  period  of  record, 
sample  collection  and  the  reduction  and  publication  of  data  have  been 
the  responsibility  of  the  CE  Kansas  City  District  (KCD).  The  analysis  of 
samj  Les  is  the  responsibility  of  the  USGS  Kansas  District. 

Sample  and  data 
collection  procedures 

Samples  are  collected  by  CE-paid  observers  using  a US  D-l9,  lepth- 
integrated  sampler.  Samples  are  collected  on  one  vertical  varying  from 
twi  ••  a week  to  twice  daily  depending  on  the  flow.  The  USGS  also  obtains 
samples  once  a month  to  determine  if  a correction  factor  should  be  ap- 
plied to  the  data  derived  from  the  samj  Les  1 aken  by  th<  paid  bs<  rvi  r:  . 

Two  or  three  depth-integrated  verticals  are  taken  with  a US  P-6l  sampler. 

The  spacing  between  verticals  is  determined  by  the  equal-discharge-rate 
......  j erenc  a . i ; are  als  Lected  nee  a month  by 

SGS  w : ' h H-  i sampler.  River  measuri  i [ ■ i r t 

July  L9  witl  a win :-w  Lghl  ;age . Stev  ns  praphicai  r<  : rder  was 

fr  m ...  . t 1 Apri  L96^»i  sine<  that  Lai  e,  a •-]  rt<  r 

aul  matic  iigj  r ier , M ie]  , has  beei  ised. 

Laboratory  sample  analysis 

The  information  is  identical  to  that  presented  for  the  Big  Blue 

iver  sediment  • Lection  s tat  ion  1 < w ittli  !ri  am,  Kai 

Data  reliction  prop- lures 

. • Inf  rma ti  >n  Ls  identical  to  that  presented  for  the  Big  1 ue 
mi  Lectioi  station  b<  w itl  e Ireek  am,  Kansi 

ata  reporting  procedures 

dince  the  station  was  established  in  May  1971,  no  suspended- 
limenl  lata  ! a r<  l • 1 pul  ishi  . Lschargi  has  been  publish^  J ■ i 
la.ily  basis  from  1936  to  L9&L  in  Reference  If  and  since  19ol  in 
Reference  10. 
b-n>  r:ii  i ri r rma*.  1.  »n 

Ui.-d  iment  and  J i s charge  records  for  this  station  are  considered  * 

i'  ■ i . 

Iditi  ns  : n f rma tion  i 1 Is  tati  b<  btained  “rcan: 

[strict , 1 :ity , ydr  i t Lneerit  anch,  fater 


Control  Section,  700  Fed 1 U»g,  601  East  1 <*St.,Kan».  lity, 

Missouri  6U106. 
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Figure  . Site  location  for  Lecompton,  Kansas,  sediment  sample  col 
lection  station  (Source:  USGS  Quadrangle  Map  for  Ferry,  Kansas,  19^9) 


Kansas  River  at  Wamego,  Kansas 


station  identification 
OWDC  No.:  50255 

Agency  station  No.:  06887500 

Latitude /longitude:  191152/96l8l6 

Agency  reporting  to  OWDC:  USGS 

River  mile:  L26.9  (Mile  0 is  at  the  confluence  of  the  Kansas  and 

Missouri  rivers;  established  by  the  CE  in  19 69.) 


Mite  description 

The  sediment  sample  collection  and  the  stream-gaging  stations  are 
>n  a State  Highway  99  Bridge  that  crosses  the  nonnavigable  ( f<  r commer- 
• River  at  Wamego,  Kansas , 5.0  miles  downstream  from 

Ante!  !reek  (Figure  A!»5) . The  streambed  material  consists  of  medium- 
: ■ - l sands,  and  the  gradient  thr  ugh  this  reach  is  ! .1  fl  mil*  . in 
this  vicinity,  streambanks  are  unprotected,  and  the  land  adjacent  and 
■ fr >m  the  station  is  used  primarily  for  agriculture. 

dtreamfl  w and  sediment  loads  are  greatly  affected  by  numerous  up- 
tr  am  liversi  1 1 for  irrigati  n and  : ntr  I structures , the  maj  rity 
which  became  operal  ■ tl  : ■ tw  ei  and  1969.  From  1919  to  1962,  the 

discharges  of  r"  • : i w •■re:  maximum  - 1:00,000  cfs;  mean  - 4,921  cfs;  and 

minimum  - 73  cfs.  F L969  1 th<  present , the  di  rharges  f record 

are:  maximum  - 72,9  ; i - 1 , cfs;  and  minimum  - :fs. 

From  1 957  to  L962,  • menl  ads  f rec  rd  were:  maximum  - 

■ n lay , mi  an  - ,769  1 ty;  and  minimum  - l6  tons/d  ly . r n M ) 

thi  pre  ent , ■ ads  f r<  ■ rd  are : maxi mum  - 501,000 

tons /day;  mean  - 15, . '70  tons/lay;  and  minimum  - 13  tons /day. 

Kt.ation  chronological  ro'~ c 1 

A water-quality  sample  collection  station  was  established  by  the 
■ as  District  at  thi  :ati  n ■ . ■ . ■ < < . :ti  - 

mples  began  Ln  :1  ber  > . ' 1 1 .■  j ■■  l 

record,  thi  JOS  Kansas  ' tr  :1  w r*  | ni  bli  for  rollecting 
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analyzing  the  samples,  as  well  as  for  reducing  and  reporting  the  result- 
ing data. 

Sample  and  data 

c.)  '..lection  procedures 

Daily  sediment  samples  were  collected  from  1 October  1Q‘  to 
JO  September  1 97 r by  a paid  observer;  one  to  three  depth-integrated 
verticals  were  taken  using  a US  D-l*9  sampler.  When  two  or  more  verti- 
cals were  taken,  the  spacing  between  the  verticals  was  determined  from 
the  distance  between  the  centroids  of  equal  flow  (equal-discharge- 
increment  (EDI)  method). 

The  USGS  has  also  collected  monthly  samples  to  .etermim  if  a • >r- 
rection  factor  had  to  be  applied  to  the  sediment  load  value  ‘aleu 
from  the  samples  taken  by  wading  and  ising  a • sam]  r.  I Bri- 

ber of  verticals  taken  is  left  to  the  discretion  of  the 
who  must  decide  how  many  verticals  are  needed  to  character!  the  ft  eu- 
! rai  led  cross  section.  The  spacing  between  verticals  is  let<  * fr  n 

the  equal -transit— rate  (ETR)  method.  During  high  fl  ws,  thri  ertica 

are  taken  monthly  by  the  USGS  using  a US  earn;  er.  Th<  pi  ring  be- 

tween the  verticals  is  determined  by  the  EDI  method. 

Daily  sampling  by  a paid  observer  was  discontinued  af'  r 
tembi  r >75,  but  the  USGS  continues  to  colli  :1  n nthly  sai  Li  thi 

manner.  Phe  san piers,  as  well  as  thi  ai  1 ET1  • < t 1 , ari 

discussed  in  Reference  la. 

Chemical  analyses  have  been  made  on  water  sampler,  collected  at 
this  site  since  1955  (except  for  the  period  October  1958  - September 
>■  . Pesticide  samples  have  been  taker  ; < ■ - i Lies  Ly  ai  this  tat  J ■ 

since  March  1972. 

\pril  1 6 July  1901*,  a gaging  station  was  perated 

St . Si  »rge,  Kansas  river  mi  appr  xiraati  3 . Stage  and  li  • ir 

have  been  measured  at  Wamego  (mill-  1 . . 9 ) since  .’0  June  1 9 1 ' * - Th<  f 
1 wing  tabulation  summarizes  the  gaging  and  recording  ieviccr  used  a* 
this  station  during  the  period  f record  arid  the  agencies  responsible 
for  collecting  these  data: 
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Period 


Device  Used 


U.  S.  Weather  Bureau  (now  National  Weather  Service)* 


20  June  191*+  - 31  July  1918 
(intermittent  readings)  and 
1 January  1919  - 19  August  1919 
(daily  readings) 

19ll  - ? 

30  April  1919  - 19  August  1919 

20  August  1919  - 1935 

1931  - present 
1 August  193^  - present 

1963  - present 


Ohain-and-weight  gage 
(long  box  type) 


Staff  gage 

Chain-and-weight  gage 
(long  box  type) 

(Weather  Bureau  property) 

Chain-and-weight  gage 
( short  box  type ) 

Type  A wire-weight  gage 

Stevens  A-35  water-stage 

recorder  (driver  by  manometer 
since  11  October  1961 ) 

Fisher-Porter  automatic 
digital  recorder  (driven 
by  manometer) 


* From  . June  1 9 1 ’ * to  ab  ut  L9^5>  the  U.  Weather  Bure  au  paid  bser- 
■.  rv.  t • 1 Loci,  the  gaging  lata.  After  1919,  this  agency  us<  i the  ie- 
vices  described  under  USGS. 


Laboratory  s;imple  analysis 

Samples  are  analyzed  at  the  USGS  Laboratory  in  Lawrence,  Kansas. 
Standard  USGS  procedures  (and  laboratory  sheets)  are  employed  to  ieter- 
mine  the  concentration  of  suspended  sediment  present  in  each  sample 
( Reference  lb ) . 

Data  reduction  procedures 

Daily  sediment  loads  are  computed  by  multiplying  the  product  f 
the  mean  daily  discharge  (cfs)  and  the  mean  concentration  (mg/£)  by 
0.0027  to  convert  to  tons  per  day.  This  c mputat  i n was  mad<  by  aut<  - 
mated  means  after  J972. 

Pat. a f-p.'i-t.jng  pn  cobnro.-, 

Suspended-sediment  load  data  have  been  published  for  the  peri  d 
from  October  1997  through  I960  in  Reference  2 and  for  1901  to  the 
present  tn  R< sferences  and  ! . Figure  ftltl  how  ampl<  f t 1 ■ latt 
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reported  for  this  station.  Discharge  data  for  years  prior  to  29*1  n e 
in  Reference  12  and  for  1961  to  the  present  in  Reference  10.  These  data 
are  included  in  the  Environmental  Protection  Agency's  STORET  System. 
General  information 

Sediment  and  discharge  records  for  this  station  are  considered 

good . 

Additional  information  on  this  station  can  be  obtained  from: 
District  Chief,  Water  Resources  Division,  U.  S.  Geological  Survey, 

1950  "A"  - Campus  West,  University  of  Kansas,  Lawrence,  Kansas  660^5. 
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Little  Sioux  Rivet-  Near  Turin,  I^-wa 


Site  identification 
OWDC  No. : 5*47** 

Agency  station  No.:  7**1 

Lat itude/longitude : *>15755/955820 

Agency  reporting  to  OWDC:  CE 

River  mile:  13.5  (Mile  0 is  at  the  confluence  of  Little  Sioux  and 

Missouri  rivers;  established  by  the  CE  in  1958-) 

Site  description 

From  January  19^3  to  September  1951,  the  station  was  in  a new- 
abandoned  river  channel.  From  March  1959  to  July  1969,  it  was  n a 
County  Highway  E51  Bridge  that  crosses  the  Little  Sioux  River  . 5 miles 
downstream  from  the  confluence  of  the  Maple  and  Little  Sioux  rivers  and 
3.8  miles  south  of  Turin,  or  1200  ft  west  of  the  former  location  (Fig- 
ure A**7)  • Artificial  levees  parallel  both  banks.  n bar 

protection  through  this  reach,  and  the  stream  is  not  navigable  for 
commercial  traffic.  The  streambed  material  consists  of  silty  sand. 

Annual  soil  loss  due  to  erosion  upstream  from  the  station  is 

'-!  , ) tons  square  miles.  The  discharges  of  record  (19*42-1973 

are:  maximum  - 30,000  cfs;  mean  - 1,078  cfs;  and  minimum  - . :fs  . 

maximum  sediment  loads  of  record  (19**3-1951,  1959-1 969)  are:  maximum  - 

2,120,000  tons /day;  mean  - ,360  1 ns  lay;  aj  minimum  - 

■ r<  an  periodic  diversions  or  storages  f wati  r above  thi  tation. 

The  Monona-Harrison  I Li  :h  n • w<  si  f thi 
mally  dry  channel  (a  continuation  of  West  Fort  Ditch)  paralleling,  the 
Littli  ix  iver  and  lischar  in  thi  Miss  iri  River  L.  mi 

treai  froi  Lttli  Si  u Lver  :onf  tence.  er  lit 

; . ipstri  fron  this  stati  n,  whicl  : nm  :t<  I thi  Moi  - - 
Harrison  Ditch  with  the  Little  .'ioux  River,  war,  permanently  chisel 
» Janu  rj  ) new  diversion  cl  control  structure,  con- 

necting the  channels  of  the  Little  ,'i  . ux  River  and  the  M enona-Harri  r,  -n 
Ltch,  was  completed  ml  ■ . ■ . ipsti  m fror 
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this  station.  A.  diversion  of  flow  occurs  only  at  extremely  high  stages. 
Station  chronological  record 

From  19^3  to  1951,  the  station  was  1200  ft  east  of  the  present  loca- 
tion on  the  old  river  channel.  In  March  1959,  the  site  was  reestab- 
lished at  the  location  of  the  stream-gaging  station  in  the  main  channel 
and  was  operated  until  July  1969* 

The  station  was  established  by  the  CE  to  monitor  the  contribution 
of  sediment  of  the  Little  Sioux  River  into  the  Missouri  River.  The  CE 
Omaha  District  (0D)  was  responsible  for  collecting  the  samples  and  re- 
ducing and  publishing  the  resulting  data.  The  samples  were  analyzed  in 
the  CE  Missouri  River  Division  Laboratory  in  Omaha. 

Sample  and  data 
collection  procedures 

Samples  were  collected  by  the  contract  observers  approximately 
95  percent  of  the  time  and  by  the  0D  hydrographers  the  remainder  of  the 
time.  Samples  were  obtained  from  19U3  to  1951  by  using  a milk  t ttl< 
for  surface  samples  and  an  Omaha- type  sampler  for  point  samples.  Depth- 
integrated  samples  were  taken  (1959-1969)  once  every  four  days  on  one 
vertical  during  low  flow,  with  two  additional  verticals  (spaced  equally 
across  the  stream)  taken  luring  high  fl  v.  A tabulation  of  the  types  of 
samplers  used  since  19!*3  is  presented  below: 

Dates  Type  of  Sample Equipment  '-Fed 

I9L3  _ 1951  Surface  Milk  bottle 

Point  Omaha-type  sampler 

1959  _ 1969  Depth-integrated  US  D-1*? , US  D-l3, 

US  Dl*9  samplers 

The  sampling  apparatus  was  in  the  ’enter  of  the  Highway  E‘  1 bridge 
i n -i  f : 1 position.  and-op*  ral  ed  w ised  l lower 

the  depth-integrated  sampler. 

River  stage  was  measured  with  a wir>— we'. rht  gng<  from  1 9 - • • — l 1 ^ , 
and  a Stevens  Model  A- 35  continuous  recorder  fr  " l''1  >-!'»■  . 

Lab  rat,  ry  sample  analysis 

Information  is  identical  to  that  presented  f r the  Iyer  River 
(East  Fork)  sediment  collection  station  at  Denis  n.  Tv*. 
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Data  reduction  procedures 

Information  is  identical  to  that  presented  for  the  Boyer  River 
(East  Fork)  sediment  sample  collection  station  at  Denison,  I wa. 

Data  reporting  procedures 

Suspended-sediment  loads  and  discharges  have  been  reported  by  OD 
on  a daily  basis  from  1939  through  197*»  in  Reference  11,  Figuri 
and  A1* 9 show  samples  of  data  reported  for  this  station.  Dischargi 
were  published  in  Reference  12  for  years  prior  to  1961  and  in  References 
15  and  23  for  1961  to  the  present.  Data  ar<  als  ei  ter<  i ii  HA 
an  automated  information  and  retrieval  program  operated  by  the  UFOS. 
General  information 

Sediment  records  for  this  station  are  considered  to  be  good,  with 
the  possible  exception  of  the  samples  taken  with  the  mi  ha-t;  p< 

The  nozzle  on  this  sampler  is  in  the  shape  of  a right  angle,  and  the  in- 
take is  positioned  perpendicular  t the  streamfl  w luring  th<  sarnj  Lng 
r :ed  ire.  There  is  some  question  as  to  whether  the  larger  sediment 
could  follow  the  streamlines  at  the  nozzle  intake. 

Additi<  nal  information  on  this  station  can  be  obtained  from: 

U.  . ' . 'o'-...  Engineer  District , maha,  lydr  ;ic  ngim  ring  -anch, 

..  ti  ,0  Lty  and  S limenl  Si  :ti  1 , leral  Li  5,  imaha,  1 l • :ka 

6810  . 
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Figure  Al*7-  Site  location  for  Turin,  Town,  sedimen 
station  (Source:  Project  Maps,  Omaha  District,  Far 
Control  Projects,  Map  No.  1*5,  U.  S.  Army  En  ■' 

Omaha,  Omaha,  Nebraska,  19?!*) 
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Figure  AU8.  Example  of  sediment  data  for  station  near  Turin,  Iowa 
(Source:  Suspended  Sediment  in  the  Missouri  River,  Daily  Record 

for  Water  Years  1965-1969,  U.  S.  Army  Engineer  District,  Omaha, 

Omaha,  Nebraska,  May  1972) 
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LITTLE  SIOUX  RIVER  BASIN 


Figure  AU9.  Example  of  discharge  data  for  station  near  Turin, 
(Source:  Water  resources  Data  for  Iowa,  1969,  USGS,  Iowa  City 


Little  Sioux  River  at  Correctionville,  Iowa 
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Station  identification 
OWDC  No.:  73U25 

Agency  station  No.:  06606600 

Latitude/longitude : U22820/95^7^9 

Agency  reporting  to  OWDC:  USGS 

River  mile:  56. 0 (Mile  0 is  at  the  confluence  of  the  Little  Sioux  and 

Missouri  rivers;  established  by  the  USGS  in  1950.) 

Site  description 

From  1950  to  1962,  the  station  was  in  the  center  of  the  State  High- 
way 31  Bridge  crossing  the  Little  Sioux  River,  0.3  mile  upstream  from 
Bacon  Creek,  0.5  mile  west  of  Correctionville,  Iowa,  and  0.8  mile  down- 
stream from  Pierson  Creek  (Figure  A50).  The  topography  in  the  vicinity 
of  the  station  is  hilly  (glacial  gravels),  and  farther  upstream  the  area 
is  loessial  farmland.  The  right  bank  of  this  river  is  higher  than  the 
left  bank,  and  it  is  subject  to  overflow.  The  banks  are  natural  and  rel- 
atively stable,  but  this  stream  is  not  navigable  for  commercial  traffic 
in  this  reach.  The  site  is  in  a straight  reach  of  the  river,  and  the 
channel  gradient  through  this  reach  is  1.99  ft /mile.  The  streambed  ma- 
terial is  sand.  Annual  soil  loss  due  to  erosion  upstream  from  the  sta- 
tion is  6,000-10,000  tons/square  mile.  The  discharges  of  record  (1918- 
1925,  1928-1931,  1936  to  the  present)  are:  maximum  - 29,800  cfs;  mean  - 

691  cfs;  and  minimum  - 2.6  cfs.  The  sediment  loads  of  record  (1950-1962) 
are:  maximum  - 257,000  tons/day;  estimated  mean  - 1,800  tons/day;  and 

minimum  - 0 tons/day. 

Station  chronological  record 

The  sediment  station  was  established  in  May  1950  by  the  USGS  and 
was  closed  in  September  1962.  Its  operation  was  funded  by  the  Iowa 
Geological  Survey  (state  agency).  It  was  in  a hilly  area  near  the  head- 
waters of  the  Little  Sioux  River  to  monitor  the  contribution  of  sediment 
near  the  source  of  this  river  to  the  Missouri  River.  During  the  period 
of  record,  the  USGS  Iowa  District  was  responsible  for  collecting  and 
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analyzing  samples  and  reducing  and  reporting  the  resulting  data. 


Sample  and  data 
collection  procedures 

Two  1-pt  samples  were  collected  daily  by  a paid  observer  except  dur- 
ing the  ice  period,  when  samples  were  obtained  on  alternate  days.  Sam- 
ples were  obtained  several  times  a day  during  flood  periods.  All  samples 
were  depth-integrated  and  taken  with  either  a US  D-l+9  sampler  (80  per- 
cent) or  a US  DH-U8  sampler  (20  percent);  the  US  DH-L8  was  used  during 
the  winter.  The  US  D-l*9  sediment  sampler  was  in  a metal  shelter  on  the 
upstream  side  of  the  Highway  31  Bridge,  10  ft  downstream  from  the  gaging 
station.  Water  temperatures  were  also  measured  by  the  paid  observer. 

Gaging  in  the  vicinity  of  Correct ionville  began  on  28  May  1918  and 
has  continued  except  for  the  periods  2 July  1925  through  28  October 
1928  and  3 July  1932  through  lU  June  1936.  The  following  tabulation 


lists  the  gaging  and  recording  devices  used  at  Correct ionville  during 
the  period  of  record: 


Period 

28  May  1918  - 

1 July  1925 

29  October  1928  - 
15  July  1929 

16  July  1929  - 

2 July  1932 

15  June  1936  - 
T November  1938 

8 November  1938  - 
present 

? - present 

? - present 

? - present 


Locality 

Illinois  Central 
Railroad  bridge 
(mile  55.8) 

Illinois  Central 
Railroad  bridge 
(mile  55.8) 

Iowa  State  Highway  31 
Bridge  (mile  56.0) 

Iowa  State  Highway  31 
Bridge  (mile  56.0) 

Iowa  State  Highway  31 
Bridge  (mile  56.0) 

Iowa  State  Highway  31 
Bridge  (mile  56.0) 

Iowa  State  Highway  31 
Bridge  (mile  56.0) 


Device  Used 

Chain  gage 


Chain  gage 


Chain  gage 

Chain  gage 

Stevens  A-35 
water-stage 
recorder 

Type  A wire- 
weight  gage 

Enameled  staff 
gage 


Iowa  State  Highway  31 
Bridge  (mile  56.0) 


Digital  punch- 
taj'^water- 
stage  recorder* 


* With  attachment  that  enables  query  by  the  National  Weather  Service. 
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Laboratory  sample  analysis 


Information  is  identical  to  that  presented  for  the  Cedar  River 
sediment  sample  collection  station  at  Cedar  Rapids,  Iowa,  except  that 
two  individual  samples  were  composited  prior  to  analysis. 

Data  reduction  procedures 

Information  is  identical  to  that  presented  for  the  Boyer  River 
sediment  sample  collection  station  at  Logan,  Iowa,  except  that  sediment 
load  computations  were  performed  manually. 

Data  reporting  procedures 

Discharge  has  been  reported  by  the  USGS  Iowa  District  during  the 
periods  of  1918-1925,  1928-1932,  and  1936  to  the  current  year  and  pub- 
lished for  years  prior  to  1961  in  Reference  12  and  for  years  since 
1961  in  Reference  15.  Sediment  data  are  published  in  Reference  16. 
Figure  A51  is  an  example  of  these  data. 

General  information 

The  record  is  considered  to  be  good  except  for  winter  periods, 
which  are  poor. 

Additional  information  on  this  station  can  be  obtained  from:  U.  S. 

Department  of  the  Interior,  Geological  Survey,  Water  Resources  Division, 
100  South  Clinton  Street,  P.  0.  Box  1230,  Iowa  City,  Iowa  52210. 
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Figure  A50.  Site  location  for  Correctionville,  Iowa,  sediment  sample 
collection  station  (Source:  USGS  Quadrangle  Map  for  Correctville , 

Iowa,  1969) 
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Figure  A51.  Example  of  sediment  di.+  a for  Correctionville , Iowa  (Source 
Quality  of  Surface  Waters  of  the  United  States,  Parts  5 and  6,  USGS, 
1959,  Iowa  City,  Iowa  (sheet  1 of  2) 
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Figure  A51  (sheet  2 of  2) 


Mississippi  River  at  New  Orleans  (Carrollton),  Louisiana 


Station  identification 
OWDC  No.:  73760 

Agency  station  No.:  01300 

Latitude /longitude:  295605 /900810 

Agency  reporting  to  OWDC:  CE 

River  mile:  106.2  (Mile  0 is  at  the  Head  ot'  Passes  near  the  mouth  of 

the  Mississippi  River;  established  by  the  CE  in  1962.) 

Cite  description 

The  New  Orleans  (Carrollton),  Louisiana,  sediment  sample  collection 
station  (operated  as  a periodic  high-flow  station)  is  along  the  Carroll- 
ton Discharge  Range  of  the  CE  New  Orleans  District  (NOD)  (Figure  A52 ; . 

It  is  0.1  mile  upstream  from  the  Huey  P.  Long  (U.  S.  Highway  90 ) Bridge, 
which  links  major  commercial  and  industrial  areas  of  metropolitan  New 
Orleans.  Although  the  bulk  of  the  activity  of  the  Port  of  New  Orleans 
is  downstream  from  this  sampling  station,  there  are  in  excess  of  20 
commercial  installations  along  both  banks  within  20  miles  upstream  of 
this  sampling  range.  Both  banks  are  protected  with  articulated  concrete 
matting  along  the  cut  banks,  and  artificial  levees  parallel  both  banks. 
Commercial  traffic  (including  ocean-going  vessels)  is  very  heavy , since 
the  Port  of  New  Orleans  ranks  second  (in  terms  of  tonnage)  in  the  United 
otates.  The  streambed  material  consists  mainly  of  fine  sands  and  very 
fine  sands,  and  the  approximate  channel  gradient  in  this  reach  is 
0.02  ft/mile.  The  discharges  of  record  (12  January  1872  to  the  present) 
at  the  New  Orleans  (Carrollton)  gage  (mile  102.8)  are:  maximum  - 

1,557,000  cfs;  mean  - h25,000  cfs;  and  minimum  - i»9,200  cfs.  Natural 
flow  at  this  station  is  affected  by  tides.  Suspended-sediment  load 
measurements  were  made  only  during  the  high-flow  periods  of  1973  and 
1975.  The  maximum  load  measured  was  1,918,000  tons /day  measured  10 
April  1973.  No  mean  or  minimum  values  are  given  since  the  peri  ; i f 
record  covered  only  high  flows. 
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Station  chronological  record 

This  station  was  established  to  obtain  sediment  load  data  for  this 
reach  of  the  Mississippi  River  during  the  high-flow  periods  of  April 
through  June  1973  and  March  through  May  1975.  Sample  collection,  data 
reduction,  and  data  publication  were  the  responsibility  of  the  NOD. 
Laboratory  analysis  was  handled  by  the  NOD  during  1973  and  by  the  USGS 
Louisiana  District  during  1975- 

Sample  and  data 
collection  procedures 

Discharges  were  determined  and  point-integrated  suspended-sediment 
samples  were  collected  by  the  NOD  personnel  along  the  Carrollton  Dis- 
charge Range  (mile  106.2)  during  1973  and  1975.  Stream  velocity  measure- 
ments made  prior  to  sediment  sampling  were  taken  with  either  a Price  or 
a Gurley  current  meter,  and  the  discharges  computed  from  these  measure- 
ments were  used  to  determine  the  position  of  the  sampling  verticals.  On 
31  days  during  April  through  June  1973,  samples  were  collected  with  a 
US  P-U6  sampler  on  three  verticals  at  depths  of  1 ft  and  at  25,  50,  and 
75  percent  of  the  total  vertical  depth.  On  13  days  during  the  period  of 
28  March  through  21  May  1975,  samples  wore  taken  on  seven  verticals  with 
a US  P-6l  sampler  at  15,  30,  50,  70,  and  90  percent  of  the  depth.  Bed- 
material  samples  were  collected  with  a drag  bucket  only  during  1975. 

The  USGS  Louisiana  District  has  collected  water-quality  data  at  its 
New  Orleans  station  at  the  Carrollton  Street  Municipal  Water  Plant 
(mile  104.0)  since  1967. 

Laboratory  sample  analysis 

Information  is  identical  to  that  presented  for  the  Atchafalaya 
River  sediment  sample  collection  station  at  Simmesport,  Louisiana. 

Data  reduction  procedures 

Information  is  identical  to  that  presented  for  the  Atchafalaya 
River  sediment  sample  collection  station  at  Simmesport,  Louisiana, 
except  that  no  interpolations  were  made  for  days  of  missing  sediment 
record . 

Data  reporting  procedure:' 

No  sediment  data  were  ever  published  in  any  form.  Figure  A53  is 
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a printout  provided  by  the  NOD  from  its  records.  Discharge  data  are 
published  in  Reference  2h . All  water-quality  data  collected  by  the 
USGS  are  published  in  Reference  5. 

General  information 


Further  information  regarding  this  station  can  be  obtained  from: 
U.  S.  Array  Engineer  District,  New  Orleans , Hydraulics  and  Hydr  1 gj  • 
Branch,  P.  0.  Box  60267,  New  Orleans,  La.  "0l60. 
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Figure  A52.  Site  location  for  New  Orleans  (Carrollton),  Louisiana,  sed 
iment  sample  collection  station  (Source:  Maps  Nos.  51  and  52,  Flood 

Control  and  Navigation  Maps  of  the  Mississippi  River,  Mississippi  River 

Commission,  Vicksburg,  1973) 
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TOTAL 

SAND 

SILT 

1547,356 

224.228 

1 323, 128 

1790,220 

259.697 

1530.523 

1906.163 

328,700 

1577,463 

1 764.678 

219.525 

1595.153 

1818.182 

212,085 

1606,097 

1665,858 

304,254 

1361.604 

1447.171 

202.348 

1294,622 

1281.849 

249,674 

1032.176 

1233.054 

219.169 

1013,685 

1153.690 

242,279 

911,411 

1334,960 

242.670 

1092,290 

1 1 43.763 

163.516 

960,247 

1 u2o , 395 

170,136 

65o , 25b 

1332.251 

247.383 

1084,866 

1543,489 

291,745 

1251.744 

1007,449 

255.201 

1352.246 

1409,318 

196,947 

1212,370 

1313.928 

194,913 

1 119,019 

1244,726 

168,867 

1075,639 

1 171,495 

221 .574 

999,921 

1188.531 

253.656 

939,675 

1 195,560 

218,156 

977,909 

1 080,686 

169,567 

911.301 

996,391 

203,125 

793,26b 

94  1,774 

1 49,360 

792,914 

631,139 

146,412 

689,727 

e9  3 , 6 7o 

124,657 

569,219 

609,692 

117.919 

991,773 

669. 176 

100,375 

588,602 

683,428 

1 32.707 

550,662 

575.231 

104,639 

970,592 

New  Orleans 

(Carrollton) , 

Army  Engineer  District, 
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Mississippi  River  at  Rat'u  Rouge,  Louisiana 

Station  identi  fication 
OWDC  No.:  Number  to  be  assigned 

Agency  station  No.:  01165 

Latitude /longitude : 30 3025/911155 

Agency  reporting  to  OWDC:  CE 

River  mile:  233.8  (Mile  0 is  at  the  Head  of  Passes  near  the  mouth 

of  the  Mississippi  River;  established  by  the  CE  in  1962. 


Cite  description 

The  sediment  sample  collection  station  is  at  the  Baton  Rouge  Dis- 
charge Range  (mile  233.8)  approximately  100  -’t  downstream  from  the  Baton 
Rouge  highway  and  railroad  bridge  (U.  8.  Hi  --.way  190  a:.:  Kansas  Jity 
Southern  Railroad)  (Figure  A5M . Associated  with  this  sam]  Ling  Stal  i n 
is  the  Baton  Rouge  gage  at  mile  228 . '4  near  the  right  bank  the  s uth 
wall  of  the  Port  Allen  Lock  of  the  Morgan  City-1"  rt  Allen  Route  of  the 
Intracoastal  Waterway.  Upstream  from  the  sampling  stati  :n  are  sharp 
bends  at  mile  235.0  and  mile  2-.  0.0.  From  mile  2-2 . 0 t.  mile  . 1*0.0,  the 
river  flows  southwest,  bends  sharply  and  flows  northeast  to  mile  2-15.0, 
then  bends  once  more  and  flows  due  south  to  mile  229.0.  The  banks  are 
protected  by  articulated  concrete  matting  from  mile  230. i to  mile  23;.S 
(right  bank),  from  mile  237.1*  to  mile  220.3  (right  bank),  and  from  mile 
221.5  to  mile  225.9  (left  bank).  Artificial  Levees  parallel  b th  banks. 
The  majority  -f  the  c> mmercial  and  industrial  activity  of  Baton  Rouge 
is  downstream  fr  n the  sampling  station;  however,  there  are  a signifi- 
cant number  f industrial  sites  upstream  and  adjacent  to  the  stati  11, 

including  an  aluminui  plant,  a lenl  plant,  and  several  petr  :hemical 

founts.  :;e  if::  o O lg(  Harbor  Channel  Ls  at  mile  . • . 

River  traffic  (including  cean-going  vessels"  is  very  heavy,  since  the 
Port  if  lut  n Rouge  ranks  fifth  (in  terms  of  total  tonnage)  in  the 
United  2-tates.  The  streambed  in  this  reach  consists  f fine  :ind  medium 
sands,  and  the  approximate  channel  gradient  is  0.06  ft/miie.  The  dis- 
:harges  f rec  rd  (19  > and  L938-1957  are:  maxi  mum  - :fs; 
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mean  - 1*60,000  cfs;  and  minimum  - 73,700  cfs.  The  sediment  loads  of 
record  (October  19^9  - Feburary  1998,  March-May  1979,  and  February-March 
1976)  are t maximum  — it, 966, 210  tons/day;  mean  — 863,900  tons/day , and 
minimum  - U,010  tons/day. 

Station  chronological  record 

This  station  was  established  in  October  19^+9  as  a permanent  dis- 
charge station  to  monitor  sediment  loads  in  this  reach  of  the  Mississippi 
River;  it  was  discontinued  in  February  1998.  During  March-May  1979  and 
February-March  1976,  it  was  used  to  monitor  sediment  loads  during  periods 
of  high  flow.  It  will  be  used  as  cessary  in  the  future  for  this  pur- 
se. Sample  collection  was  the  responsibility  of  the  CE  New  Orleans 
District  (NOD)  from  19^9-1998:  the  USGS  Louisiana  District  collected 
samples  during  1979  and  1976.  Laboratory  analysis  was  handled  by  the 
NOD  from  19^9-1998  and  by  the  USGG  Louisiana  District  during  1979  and 
1976.  Data  reduction  and  data  publication  are  handled  by  the  NOD. 

Sample  and  data 
collection  procedures 

From  October  19^9  to  February  1998,  the  NOD  personnel  collected 
point- integrated , suspended-sediment  samples  with  a US  T-l+9  sampler  at 
selected  verticals  at  this  station.  During  March-May  1975  and  February- 
March  1976,  the  USGS  collected  these  samples  with  a US  F-6l  sampler. 

The  NOD  personnel  took  suspended-sediment  and  bed-material  samples  once 
weekly,  except  on  those  days  when  the  river  stage  exceeded  92  ft,  at 
which  time  samples  are  taken  every  other  day.  A total  of  to  point- 
integrated,  suspended-sediment  samples  were  taken  for  2 min  each  (i.e. 
five  samples  along  eight  verticals  at  10,  99,  90,  79,  and  90  percent  of 
the  depth  of  the  vertical).  The  verticals  were  taken  at  fixed  intervals 
from  a reference  point  on  ttie  bank.  The  locations  of  these  verticals 
were  based  on  discharge  data;  they  were  shifted  periodically  as  discharge 
patterns  changed.  The?  bed-material  sample  war.  taken  at  each  vertical 
with  a drag  bucket. 

The  river  stage  has.  been  read  daily  since  1872.  The  discharges 
were  computed  from  these  gage  readings  and  rating  curves  were  develop'd 
for  this,  reach  of  the  Mississippi  River  for  tin?  periods  l'Mi-idtS  and 
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191*7-1956.  Discharge  computations  are  also  made  from  velocity  measure- 
ments taken  periodically  since  1929  by  both  the  NOD  and  the  USGS 
Louisiana  District. 

The  USGS  began  collecting  periodic  water-quality  samples  in  July 
1975.  The  samples  were  analyzed  for  their  chemical  constituents. 
Laboratory  sample  analysis 

Information  is  identical  to  that  presented  for  the  Atchafalaya 
River  sediment  sample  collection  station  at  Simmesport,  Louisiana. 

Data  reduction  procedures 

Information  is  identical  to  that  presented  for  the  Atchafalaya 
River  sediment  sample  collection  station  at  Simmesport,  Louisiana, 
except  that  sediment  load  computations  on  samples  collected  from  October 
19^*9  through  February  1958  were  performed  manually. 

Data  reporting  procedures 

Only  sediment  data  for  water  year  1975  have  been  published  (Ref- 
erence 5).  Figure  A55  is  an  example  of  these  data.  No  discharge  data 
have  ever  been  published,  except  for  instantaneous  values  that  appeared 
in  Reference  12  from  19**1  through  1958  and  in  Reference  25  for  1975  and 
197b  to  the  present.  Daily  gage  heights  are  published  in  Reference  2l* . 
The  results  of  periodic  water-quality  analyses  have  been  published  in 
Reference  25  beginning  with  water  year  1975. 

General  information 

Further  information  regarding  this  station  can  be  obtained  from: 

U.  G.  Army  Engineer  District,  New  Orleans,  Hydraulics  and  Hydrologic 
Branch,  P.  0.  Box  60267,  New  Orleans,  Louisiana  70160. 
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Figure  A5U.  Site  location  for  Baton  Rouge,  Louisiana,  sediment  sample 
collection  station  (Source:  Map  No.  1*6,  Flood  Control  and  Navigation 

Maps  of  the  Mississippi  River,  Mississippi  River  Commission, 
Vicksburg,  Mississippi,  1973) 
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Figure  A55-  Example  of  sediment  data  for  Baton  Rouge,  Louisiana  (Source: 
Water  Resources  Data  for  Louisiana,  1975,  USGS,  New  Orleans, 

Louisiana) 
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Station  identification 

OWDC  No . : 5^880 

Agency  station  No.:  01100 

Latitude/longitude : 310030/913725 

I * Agency  reporting  to  OWDC:  CE 

River  mile:  306.3  (Mile  0 is  at  the  Head  of  Passes  near  the  mouth  of 

the  Mississippi  River;  established  by  the  CE  in  1962.) 

Site  description 

From  March  1958  to  June  1963,  this  sediment  sample  collection 
station  was  downstream  from  its  present  position  at  the  Red  River 
Landing,  Louisiana,  Discharge  Range  (mile  301.7).  Since  June  1963, 
its  location  has  been  identical  to  that  of  the  Tarbert  Landing,  Missis- 
sippi, Discharge  Range  (mile  306.3).  The  Tarbert  Landing  station  is 
along  a straight  reach  of  the  Mississippi  River,  0.25  mile  north  of  the 
Louisiana  State  line,  2.3  miles  upstream  from  the  mouth  of  the  Lower  Old 
River,  and  8.2  miles  downstream  from  the  Old  River  Control  Structure  on 
the  Old  River  Outflow  Channel  connecting  the  Mississippi  River  with  the 
Red  and  Atchafalaya  rivers.  (The  Old  River  Control  Structure  passes 
about  25  percent  of  the  Mississippi  River  discharge,  but  not  a propor- 
tional amount  of  sediment.)  Both  locations  are  shown  in  Figure  A56. 

The  streambed  material  consists  of  fine  sands.  The  left  (or  Mississippi) 
bank  is  protected  with  articulated  concrete  matting  (Fort  Adams  Reach 
Revetment)  from  mile  306.7  to  mile  309.8,  and  the  right  (or  Louisiana) 
bank  is  protected  with  the  same  material  (Point  Breeze  Revetment)  from 
mile  313.3  to  mile  31^.5.  (The  entrance  to  the  Old  River  Outflow 
Channel  is  at  mile  3174.5.)  An  artificial  levee  parallels  the  right  bank 
for  the  entire  reach.  The  only  levee  on  the  left  bank  is  one  protecting 
the  Louisiana  State  Penal  Farm,  and  the  majority  of  it  is  downstream 
from  the  present  sediment  station.  The  distance  from  the  ieft  bank  to 
the  bluff  line  along  this  reach  ranges  from  0 to  slightly  over  2 miles. 
Approximate  channel  gradient  in  this  reach  is  0.2  ft/mile.  The  Red 
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River  Landing  gage  is  associated  with  the  Tarbert  Landing  site-,  the  dis- 
charges measured  during  its  period  of  record  (1911-1913,  1928,  1929,  and 
1932  to  the  present)  are:  maximum  - 1,977,000  cfs;  mean  - 1*5^,000  cfs; 

and  minimum  - 85,000  cfs.  The  sediment  loads  of  record  (March  1958 
through  June  1963  at  Red  River  Landing  and  June  1963  to  the  present  at 
Tarbert  Landing)  are:  maximum  - 3, 7^, 000  tons/day;  mean  - 1*55,000  tons/ 
day;  and  minimum  - 20,000  tons/day. 

Station  chronological  record 

The  sediment  sampling  station  was  established  in  March  1958  by  the 
CE  New  Orleans  District  (NOD)  at  the  Red  River  Landing,  Louisiana,  Dis- 
charge Range  to  obtain  data  on  sediment  loads  in  the  Mississippi  River 
downstream  from  the  Lower  Old  River  (mile  301.3).  In  July  1963,  the 
sediment  station  was  relocated  at  Tarbert  Landing,  Mississippi  (mile 
306.3),  after  the  Lower  Old  River  was  closed  and  the  Lower  Old  River 
Lock  was  put  into  operation  at  Lower  Old  River-Red  River  mile  l.A. 

Sample  collection,  data  reduction,  and  data  publication  are  the  respon- 
sibility of  the  NOD.  Sediment  samples  were  analyzed  by  the  Testing  Sec- 
tion (now  known  as  Field  Investigations  and  Testing  Section),  Foundations 
and  Materials  Branch,  NOD,  from  March  1958  through  June  1973.  Since 
June  1973,  the  USGS  Louisiana  District  has  analyzed  samples  at  the  Baton 
Rouge,  Louisiana,  Laboratory. 
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Sample  and  data 
collection  procedures 

Prior  to  13  April  1971*,  suspended-sediment  samples  were  taken  with 
a US  P-1*  6 sampler,  and  since  that  date,  a US  P-6l  sampler  has  been  used. 
Procedures  for  collecting  these  samples  and  bed-material  samples  are 
identical  to  those  presented  for  Mississippi  River  sediment  sample 
collection  station  at  Baton  Rouge,  Louisiana. 

Discharge1 is  measured  at  the  Tarbert  Landing  Discharge  Range  on 
days  when  suspended-sediment,  samples  are  taken.  Daily  stage  readings 
are  obtained  from  the  gage  at  Red  River  Landing,  Louisiana  (mile  302. 1* ) , 
by  a paid  observer.  Prior  to  196.1,  a wire-weight  gage  was  used.  in 
1961,  a Stevens  A-35B  recorder  driven  by  a manometer  was  installed  at 
the  Red  River  Landing  site. 
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Laboratory  sample  analysis 

Information  is  identical  to  that  presented  for  the  Atchafalaya 
River  sediment  sample  collection  station  at  Simmesport,  Louisiana. 

Data  reduction  procedures 

Information  is  identical  to  that  presented  for  the  Atchafalaya 
River  sediment  sample  collection  station  at  Simmesport,  Louisiana. 

Data  reporting  procedures 

Information  is  identical  to  that  presented  for  the  Atchafalaya 
River  sediment  sample  collection  station  at  Simmesport,  Louisiana.  An 
example  of  data  for  Tarbert  Landing  is  shown  in  Figure  A57-  Discharge 
data  for  the  Tarbert  Landing  station  have  been  published  in  Reference  25 
since  water  year  1973  and  in  Reference  2b  throughout  the  period  of 
record.  Reference  25  also  contains  daily  stage  data  from  the  Red  River 
Landing  gage . 

General  information 

Additional  information  on  this  station  can  be  obtained  from: 

U.  S.  Army  Engineer  District,  New  Orleans,  Hydraulics  and  Hydrologic 
Branch,  P.  0.  Box  60267,  New  Orleans,  Louisiana  70160. 
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Figure  A5 6.  Site  locations  for  Tarbert  Landings,  Mississippi, 
sediment  sample  collection  stations  (Source:  Map  No.  ^2, 

Flood  Control  and  Navigation  Maps  of  the  Mississippi 
River,  Mississippi  River  Commission,  Vicksburg, 
Mississippi,  1973) 
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Mississippi  River  near  Coochie,  Louisiana 

Station  identification 

OWDC  No.  : 51+88l 

Agency  Station  No.:  01020 

Latitude/longitude : 310552/ 913612 

Agency  Reporting  to  OWDC:  CE 

River  mile:  317-2  (Mile  0 is  at  the  Head  of  Passes  near  the  mouth  f 

the  Mississippi  River;  established  by  the  CE  in  196.  . 


Site  description 

The  sediment  sample  collection  station  near  Coochie,  Louisiana,  in 
along  the  Coochie  Discharge  Range  (mile  317-2)  of  the  CE  New  cleans 
District  (NOD)  (Figure  A58).  It  is  2-7  miles  upstream  from  the  Old 
River  Outflow  Channel.  Along  the  right  (or  Louisiana)  cut  bank  in  the 
vicinity  of  the  station  is  articulated  concrete  matting  (Coochie  Revet- 
ment). There  is  also  articulated  concrete  matting  (Palmetto  Revetment' 
along  the  left  (or  Mississippi)  cut  bank  upstream  from  mile  319-3  to 
mile  323.9*  An  artificial  levee  parallels  the  right  bank;  there  are  no 
levees  along  the  left  bank,  except  for  some  secondary  levees  protecting 
plantation  interests  below  the  bluff  line  (5  to  10  miles  from  the  Missis- 
sippi River).  Except  for  some  oil  and  gas  wells  in  both  Louisiana  and 
Mississippi,  there  is  virtually  no  industrial  activity  upstream  from  the 
station.  The  economy  is  based  on  limited  agricultural  and  grazing 
activities.  There  are  extensive  bottomland  forests  along  both  banks 
inside  the  Louisiana  levee  and  the  Mississippi  bluff  line.  Commercial 
river  traffic  is  heavy,  but  there  are  no  docking  facilities  in  this 
area;  the  nearest  ones  upstream  are  those  of  the  Port  of  Natchez,  Missis- 
sippi (mile  362.3).  The  analysis  of  bed-material  samples  taken  from  the 
station  show  a composition  of  mainly  fine  and  medium  sands.  Approximate 
channel  gradient  in  this  reach  is  0.2  ft/mile.  Only  instantaneous 
discharge  values  are  available  for  the  Coochie  Discharge  Range,  and 
these  are  referenced  to  gage  reading  at  the  staff  gage  at  Knox  Landing, 
Louisiana  (mile  313.7).  Daily  discharge  values  are  obtained  from  the 


Natchez,  Mississippi,  (’ape  at  mile  362.3  (wire-weight  gape).  The  mean 
annual  discharge  at  Natchez  from  October  1951  to  September  197^  was 
569,000  cfs.  A maximum  discharge  of  2,0^6,000  cfs  was  observed  on 
19  Febraury  1937.  A minimum  discharge  of  99,900  cfs  was  observed  on 
3 September  1936.  The  sediment  loads  of  record  (1962  through  April  1973 
and  December  1975  to  the  present)  are:  maximum  - 3,^22,000  tons/day; 

mean  - 592,000  tons/day;  and  minimum  - 53,000  tons/day. 

Station  chronological  record 

This  station  was  established  in  1962  to  monitor  sediment  loads  in 
the  Mississippi  River  upstream  from  the  Old  River  Outflow  Channel.  It 
was  closed  in  April  1973  and  reestablished  in  December  1975-  Sample  col- 
lection, data  reduction,  and  data  publication  are  the  responsibility  of 
the  NOD.  The  laboratory  analysis  was  handled  by  the  NOD  from  1962  through 
April  1 ' J7  3 and  by  the  USGS  Louisiana  District  since  December  1975. 

Sample  and  data 
collection  procedure.'. 

Twice  monthly  stream  velocity  is  measured  at  the  Coochie  Discharge 
Range  with  either  a Price  or  a iurley  current  meter  to  compute  instan- 
taneous discharge.  After  stream  velocities  are  measured,  point- 
intesrat ed,  suspen h'd- sediment  samples  are  taken  on  three  verticals  at 
10,  , , ’ •,  ini  '0  percent  of  the  depth  of  the  verticals.  The  posi- 

' i ns  of  » three  verticals  are  determined  by  the  NOD  guidelines  pre- 
• area  for  the  field  tea::;.  These  positions  are  discharge-weighted.  Mea- 
urements  ar<  made  from  a boat;  prior  to  December  1975,  a US  P-Lb  s;impler 
was  used,  and  sinc<  that  late,  a US  P-6l  has  been  used.  Bed-material 
am]  Les  are  taken  at  each  vertical  with  a drag  bucket. 

The  field  party  reads  the  staff  gage  at  Knox  Landing,  Louisiana, 

(mile  L3.7 ) each  time  t he  vel  city  mea  irements  and  samples  are  t aken . 

re  are  no  discharge  rating  curves  for  Knox  Landing  or  Coochie, 
e readings  obtained  at  the  Natchez,  Mississippi,  gage  (mile 
to  compute  daily  suspended-sediment  loads. 
analysis 

identical  t - that  presented  for  the  Atchafalaya 
Riv  unpLe  collection  stati  n at  . 1 imr.esport , Louisiana. 
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Data  reduction  procedures 

Information  is  identical  to  that  presented  for  the  Atchafalaya 
River  sediment  sample  collection  station  at  Simmesport,  Louisiana, 
except  that  daily  discharge  values  from  the  Natchez  gage  (mile  362. 3M 
are  used  as  input  to  the  computer  programs. 

Data  publication  procedures 

Sediment  data  have  never  been  published  in  any  form,  but  NOD  has 
provided  a sample  printout  from  its  records  (Figure  A59).  No  table 
relating  the  daily  interpolated  sediment  loads  and  the  daily  uischarge 
values  computed  from  the  Natchez  gage  is  available.  Daily  discharge 
values  for  the  Natchez  gage  are  published  in  Reference  26.  Only  gage 
heights  are  available  for  the  Kn. x Landing  gage,  and  these  are  published 
in  Reference  2h . 

.leneral  inf,  rmat i 

Further  information  regarding  this  station  can  be  obtained  from: 

U.  3.  Army  Engineer  District,  New  ns,  ::,v  ir  r.;;  ics  and  o.o:r  logic 

Branch,  P.  . x 6 67,  ';>•*  Orleans,  Louisiana  70160. 


AlU9 


-'V-vX/VFLOkV'' 

NIVfL 


tV3  OLD  RIVER 
CONTROL  STRUCTURE 


Figure  A58.  Site  location  for  sediment  sample  collection  station  near 
Coochie,  Louisiana  (Source:  Map  No.  Ul,  Flood  Control  and  Navigation 

Maps  of  the  Mississippi  River,  Mississippi  River  Commission, 
Vicksburg,  Mississippi,  1973) 
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MISSISSIPPI  Wlvtw  AT  COuOIt 
U SUSPENDED  SEDIMENT  OBSERVATIONS 


DATE 

mu  OA  V W 

1000 
C*  S 

P 

TOT 

.P.9. 

SAND 

SILT 

1000 

total 

tons/day 
sand  SILT 

10/  8/71 

295.000 

166, 

17. 

169. 

147,964 

13,524 

134,440 

1 0/22/7  l 

229,000 

132, 

6, 

126, 

81.514 

3.705 

77.809 

11/  8/71 

295.000 

163. 

16. 

167. 

145,576 

12.728 

132,649 

12/22/71 

855,000 

615. 

90. 

525. 

141 7.955 

207,506 

1210,450 

1/  7/72 

627 .000 

355. 

31. 

324. 

600.229 

52,414 

547,815 

2/22/72 

467,000 

240. 

77. 

163, 

302.238 

96,968 

205.270 

3/24/72 

886,000 

345. 

115. 

230, 

62o.  140 

275,360 

550 , 760 

4/  7/72 

8 1 6 , 0 0 0 

300. 

93. 

207. 

661 . 753 

205.143 

456,610 

4/21/72 

767,000 

317. 

93. 

224, 

672.753 

197.369 

475.384 

5/25/72 

10  12,000 

364, 

121  . 

243. 

993.352 

330.206 

663,144 

6/  8/72 

469,000 

291. 

18. 

223. 

304,797 

22.765 

282.032 

6/23/72 

360,000 

277, 

2". 

253. 

263.647 

24,593 

259.254 

7/21/72 

452,000 

325. 

51. 

274, 

39e.l35 

62.163 

333.972 

8/  4/72 

426,000 

163, 

16. 

147. 

187.249 

18,360 

1 66 ,668 

6/18/72 

460,000 

262. 

83. 

21’. 

339.126 

55,658 

283,470 

9/15/72 

314,000 

1 79. 

1 1 . 

168, 

151.567 

9.314 

142,253 

9/29/72 

415,000 

323. 

26. 

297, 

361.470 

29,097 

332,373 

10/13/72 

477,000 

276. 

37. 

241. 

357,589 

47.593 

309,996 

11/10/72 

740.000 

534. 

93. 

441  . 

1065.600 

165.562 

680,0  16 

3/  9/73 

783,000 

201. 

42. 

159. 

424,404 

68,681 

335, 722 

Figure  A59- 

Example 

of  sediment  data  for 

station  near 

Coochie, 

Louisiana 

(printout  provided  by  U.  S.  Army  Engineer  District,  tew  'rleans) 


Mississippi  River  at  Natchez,  Mississippi 


Station  identification 
OWDC  No. : None 

Agency  station  No.:  None,  only  name  is  used  by  agency 

Latitude/longitude : 313251/912511 

Agency  reporting  to  OWDC:  CE 

River  mile:  362.31  (Mile  0 is  at  the  Head  of  Passes  near  the  mouth 

of  the  Mississippi  River;  established  by  the  CE  in  1962.  ) 

Site  description 

This  station  is  0.8  mile  downstream  from  the  U.  S.  Highway  81 
Bridge  joining  Natchez,  Mississippi,  and  Vidalia,  Louisiana  (Figure  A6o  , 
in  a narrow,  straight  reach  of  the  river  with  high  top  banks.  The  river 
channel  is  adjacent  to  the  limestone  bluff  (left,  or  Mississippi  bank) 
at  Natchez.  An  artificial  levee  parallels  the  right  (or  Louisiana) 
bank.  Articulated  concrete  matting  protects  a portion  of  the  left  bank 
mainly  along  the  Natchez  water  front.  Inside  the  levee  and  bluffs  are 
part  of  the  Natchez-Vidalia  industrial  areas  (lumber  mills,  concrete 
casting  plant,  and  other  minor  industries)  as  well  as  bottomland  f rests. 
The  streambed  material  consists  of  sands,  and  the  approximate  channel 
gradient  is  0.1  ft/mile.  The  mean  annual  discharge  from  October  1951  to 
September  1971  was  569,000  cfs.  A maximum  discharge  of  2,016,000  cfs 
was  observed  on  19  February  1937,  and  a minimum  of  99,900  cfs  on  3 
September  1936.  Estimated  sediment  loads  during  the  period  f record 
(1072  to  present)  are:  maximum  - 1,917,000  tons /day;  mean  - bl.  ,000 

t'  ns/day;  and  minimum  - 69,000  tons/day. 

Station  chronological  record 

This  station  was  established  in  1972  at  the  Natchez  ! Lseharge 
Range,  0.8  mile  downstream  from  the  U.  S.  Highway  81  Bridge  * stage 
records  since  1871;  intermittent  discharge  rec  rds  r l858-l'H6,  and 
daily  discharge  records  1936-1918,  and  1950  to  the  present).  The  'K 
Vicksburg  District  (VXD)  is  responsible  for  sample  collect!  n , sample 
laboratory  analysis,  data  reduction,  and  data  pub] i cat i n. 
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Sample  and  data 
collection  procedures 


Suspended-sediment  and  bed-material  samples  were  collected  monthly 
by  the  VXD  personnel  through  April  1972.  Since  May  1972,  the  VXD  em- 
ployees have  collected  these  samples  weekly. 

Point  samples  are  taken  using  a 100-lb  US  P-6l  sampler  (described 
in  Reference  la)  at  sampling  verticals  located  at  centroids  of  equal  por 
tions  of  flow  as  defined  by  streamflow  measurements.  Six  verticals  are 
sampled  across  each  range,  and  four  point  samples  are  taken  on  each  ver- 
tical at  centroids  of  equal  quarters  of  flow.  These  centroids  are  lo- 
cated at  10.7,  32.3,  57-0,  and  8^.0  percent  of  the  total  depth.  The  sam 
pier  is  operated  from  a boat  from  which  it  is  suspended  by  cable,  reel, 
and  crane. 

Bed-material  samples  are  collected  at  each  of  the  six  sampling 
verticals  using  the  100-lb  US  BM-5^  sampler  (described  in  Reference  la). 

River  stage  has  been  measured  daily  since  19Ul  by  a paid  observer 
who  reads  a manually  operated  wire-weight  gage  mounted  on  the  U. 

Highway  8U  Bridge.  From  15  December  1871  to  19U1,  a staff  gag<  at 
foot  of  Silver  Street  (mile  363.6)  was  used.  The  iischargi  s ar<  • re- 
puted using  the  rating,  curves  developed  for  the  discharge  range. 
Laboratory  sample  analysis 

Sediment  samples  are  analyzed  by  the  Soils  Laboratory  Section  of 
the  VXD.  Figure  A6l  is  a sample  laboratory  sheet  (LMK  Form  . • »sed 
for  computation  of  dissolved  solids,  total  sediment,  and  .and  concentra- 
tion. Procedures  for  both  suspended /dissolved- sediment  analyst  : 
bed-material  grain-size  analysis  are  given  below: 

a.  Suspended/ d i s.golved-s.ediiin-nt  analys.i  s.  ■ With  the  paper  cap 
removed  from  the  sample  bottle,  the  weight  of  the  I ottle 
and  entire  sample  is  recorded  to  the  nearest  >,  ; g Ln<  L) , 
and  tire  total  weight  of  the  sample  is  determined  to  the 
nearest  0.1  g (line  •:)  by  subtracting  the  tare  w<  Lght. 

(l)  Dissolved  solids.  Approximately  L0  ; of  :lear  wat<  r 
from  the  upper  portion  of  sample  is  placed  in  a 100-ml 
beaker,  and  the  weight  is  recorded  to  the  nearest  .1  g 
(line  • ) . Th<  soluti  n Is  tried  in  an  >ven  at  ; 
weight  of  solids  in  solution  is  recorded  ‘ the  nearest 
>.0001  . Th< sweight  f lissol in  t < Lidf  per  g 

tion  to  the  nearest  0 . 1 ' ' ; 1 > ) >. 1 1 g is  ■ -input- -d  ( 1 in-  11). 


A153 


wmtmm 


(2)  Total  sediment.  The  clear  water  is  removed  and  wasted  from 
the  original  sample  bottle  without  removing  or  disturbing 
the  sediment  in  the  bottom  of  the  bottle.  The  weight  of 
sediment  and  remaining  water  is  recorded  to  the  nearest 
0.1  g (line  5).  The  sediment  and  remaining  water  is  then 
washed,  with  distilled  water,  from  bottle  into  a 100-ml 
beaker  and  dried  on  an  oven  at  100l~C.  The  total  dry  weight 
of  sediment  and  dissolved  solids  is  recorded  to  the  nearest 
o.OOOl  g (line  lU).  The  weight  of  sediment  is  corrected 
for  the  dissolved  solids  in  the  water  (line  l6).  Farts 
per  million  (ppm)  total  sediment  is  then  computed 

(line  IT). 

(3)  Sands  and  fine  concentration.  The  dried  sediment  is  washed 
over  a U.  S.  No.  230  sieve.  The  material  on  the  sieve  is 
then  washed  into  a beaker  and  oven-dried  at  110  C to  deter- 
mine the  weight  of  sand  in  the  sample  to  the  nearest 
0.0001  g (line  19).  The  ppm  of  sand  is  computed  (line  20). 
The  ppm  of  the  -230  sieve  size  is  computed  (line  21)  for 
one  sample  in  each  sampling  vertical.  When  only  the  ppm  of 
sand  is  required,  the  initial  weighing  is  the  same  as  above 
(line  l). 

b.  Bed-material  particle-size  analysis.  The  entire  sample  is 

removed  from  the  sample  bottle  and  dried  in  an  oven  at  110  C. 
After  the  sample  has  cooled,  any  aggregation  of  particles  is 
broken  up  with  a wooden  pestle.  A representative  sample  is 
obtained  by  dividing,  using  a sample  splitter.  The  size  of  the 
sample  to  be  sieved  depends  on  the  maximum  particle  size.  The 
sample  is  limited  in  weight  so  that  no  sieve  in  the  series  is 
overloaded.  The  particle  sizes  are  separated  by  placing  the 
sample  in  a nest  of  U.  S.  Standard  sieves  with  decreasing 
opening,  top  to  bottom,  on  a typical  commercially  available 
mechanical  sieve  shaker  and  shaken  for  10  min  with  a c ver 
plate  on  the  top  and  a pan  on  the  bottom:  Sieve  sizes  in  the 

nest  are:  3A  in.,  3/8  in.,  and  U.  N . ■,  ",  < , ■ , 

U0,  50,  70,  100,  llO,  and  200.  The  material  retained  n each 
sieve  is  weight  to  the  nearest  0.1  g and  recorded  n LMK  F nr. 

129  (Figure  A62). 

Data  reduction  procedures 

The  Potamology  Section,  VXD,  has  the  responsibility  for  lata  reduc- 
tion. The  following  field  and  laboratory  data  are  entered  n c mi  iter 
coding  sheets: 

a.  Pi r, charge.  Locati  , late,  air  and  water  temperal  ires,  water- 
surface  elevation,  and  for  each  station  n the  cr  ss  .-••rti  n, 
depth  and  velocity. 

b.  Suspended  sod  i moat  0 . Locati  i. , late,  air  and  water  tetnperal  irei  , 
and  for  each  vertical  at  the  sampling  s'ati  n,  sample  depth  and 
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point-sample  concentrations  of  sand  and  fines. 

c_.  Bed-material  samples.  Location,  date,  air  and  water  tempera- 
tures, and  for  each  vertical  at  the  sampling  station,  weight  of 
material  passing  and  weight  of  material  retained  on  each  sieve. 


These  data  are  then  processed  using  a computer  program  that  calculates 
sediment  load  and  provides  a printed  output. 

The  data  reduction  program  determines  the  suspended-sediment 
load  passing  the  station  by  the  following  equation: 


SL 


SS  x Q 
371 


where 

SL  = suspended-sediment  load  passing  station  in  tons/day. 

SS  = suspended-sediment  concentration  (ppm  by  weight). 

Q = water  discharge  (cfs). 

Data  reporting  procedures 

No  sediment  data  have  ever  been  published  for  this  station,  but 
these  data  will  be  published  some  time  during  1976.  Figure  A63  is  a 
tabulation  of  sediment  and  discharge  data  for  the  water  year  1973-7^ 
provided  by  the  VXD.  Discharge  data  are  published  in  Reference  26. 
General  information 

Sediment  data  collected  through  197^  will  be  published  some  time 
during  1976.  The  VXD  plans  to  install  the  necessary  instrumentation  to 
monitor  river  stage  and  meteorological  parameters  and  to  transmit  these 
data  via  satellite  to  a ground  station  at  Vicksburg. 

Addition  information  on  this  station  can  be  obtained  from:  U. 

Army  Engineer  District,  Vicksburg,  Potamology  Section,  Vicksburg,  Miss. 

39180. 
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Figure  A6o.  Site  location  for  Natchez,  Mississippi,  sedi- 
s ample  collection  station  (Source:  Map  No,  38,  Flood  Con- 

trol and  Navigation  Maps  of  the  Mississippi  River,  Missis- 
sippi River  Commission,  Vicksburg,  Mississippi,  1973) 


13B.  Wt.  Beaker 

19.  Dry  Wt.  Sand  (18-I3B) 

20.  PPM  Sand  (-*f)  (1,000,000) 

21.  PPM  - 230  (17-20) 

t> K Form  130 

1 Aug  73 


SI,  SSOI 


Previous  editions  of  this  form  sre  obsolete. 


Figure  A6l.  f>ediment  analysis  data  form  (LMK  Form  l 30)  with  sample  n* 
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SCREW  ANALYSIS 


Soils  Laboratory,  U.  S.  Army  Engineer  District,  Vicksburg 


Pate-30  OCT  147$ 


Damsite 


Station  A--34-C' 


3 0 


M s 4.' pp;  Q r 
Location  Ch  £&  Af'4^- 


Depth 


Total  Weight  of  Sample  I ~1  O . £ 


Grams 


Tyler 

Sieve 

No. 

D.S.  Std. 
Sieve 
No. 

Opening 

in 

Inches 

Opening 

in 

mm . 

Weight 

Retained 

Percent 

Retained 

Percent 

Finer 

1-1/2" 

1.5 

38.1 

3 A" 

0.75 

19.05 

3/8" 

0.375 

9.525 

Il  k 

°\  ? ■ 3L 

# A 

# 4 

0.185 

4.699 

3 i 

^13 

# 8 

# 8 

0.093 

2.362 

3.  0 

#14 

#16 

0.046 

1.168 

13k 

£lA_ 

#20 

#20 

0.0328 

0.833 

lift 

73..Z. 

#28 

#30 

0.0232 

0.589 

14.3 

#35 

#40 

0.0164 

0.417 

io.  4 

SL],X 

#48 

#50 

0.0116 

0.295 

>S 

49.3 

#65 

#70 

0.0082 

0.208 

kM  j 

1 0 . t- 

#100 

#100 

0.0058 

0.147 

1^-4 

#150 

#140 

0.0041 

0.104 

4.  a 

Q4 

#200 

#200 

0.0029 

0.074 

a.  S’ 

o.l 

Pan 

0.1 

0 

Remarks: 


Mi 


LMC  Form  129 
17  Jul  62  (Rev) 

Figure  A62.  Screen  analysis  form  ( LMK  129)  used 

of  bed-material  samples 


r analyses 


A158 


Wa t er Measured  Suspended  Sediment 


Date 

Streamf low 

1000  efs 

Average 
Velocity 
fps  .. 

Average 

Depth 

ft 

Width 

ft 

water 

Surface 

Slope 
10-*  ft/ ft 

Tem- 

pera- 

ture 

°F 

Fines  Yield* 
1000  tons /day 

Total  Yield 
1000  tons,  day 

Weighted 
Mean  Concen- 
tration, ppm 
Fines * Total 

Ratio  of 
Fines/Total 

1973 

November 

9 

1*96 

3.52 

48.6 

2900 

59 

303 

385 

227 

288 

0.79 

21 

i62 

3.03 

44.2 

2850 

56 

133 

165 

129 

160 

0.8l 

29 

615 

4.13 

51.0 

2920 

58 

980 

1184 

591 

714 

O.83 

December 

5 

946 

5.23 

61.8 

2930 

54 

966 

1249 

379 

490 

0.77 

15 

1191 

6.05 

66.3 

2970 

48 

770 

1917 

240 

597 

0.4o 

20 

1131 

5.95 

64.0 

2970 

44 

497 

540 

162 

177 

0.92 

27 

879 

4.88 

60.8 

2960 

43 

483 

723 

204 

305 

0.67 

197** 

J anuory 

9 

1156 

5.90 

65.8 

29  80 

40 

505 

657 

162 

212 

0.77 

17 

1261 

6.21 

69.5 

2920 

39 

476 

547 

140 

161 

0.87 

24 

1310 

6.24 

70.7 

2970 

47 

441 

879 

125 

249 

0.50 

31 

l4ld 

6.69 

71.1 

2980 

48 

661 

1494 

173 

391 

0.44 

February 

7 

IU85 

6.78 

73.2 

2990 

48 

600 

1745 

150 

436 

0.34 

21 

1335 

5.86 

76.5 

2980 

47 

374 

651 

104 

181 

0.57 

28 

1136 

5.31 

72.1 

2970 

46 

367 

799 

120 

261 

0.46 

March 

7 

1070 

5.32 

69.0 

2970 

50 

332 

599 

130 

204 

J.62 

14 

933 

4.66 

67.6 

2960 

55 

375 

604 

149 

240 

0.62 

21 

1079 

5.32 

68.4 

2970 

54 

532 

896 

183 

308 

0.59 

28 

1199 

5.71 

70.7 

2970 

51 

478 

1160 

148 

359 

0.41 

April 

4 

1168 

5.62 

69.8 

2980 

55 

312 

607 

99 

212 

0.47 

11 

1028 

5.17 

67.2 

2960 

57 

599 

823 

216 

297 

0.73 

18 

1086 

5.38 

68.0 

2970 

58 

442 

623 

151 

213 

0.71 

25 

1101 

5.48 

67.7 

2970 

61 

516 

736 

174 

248 

0.70 

May 

2 

939 

5.12 

65.4 

2950 

65 

445 

557 

167 

209 

0.80 

9 

316 

4.51 

61.0 

2930 

68 

550 

649 

250 

295 

0.85 

16 

774 

4.23 

62.9 

2910 

69 

469 

503 

225 

241 

0.93 

June 

6 

1019 

5.34 

64 . 5 

2960 

74 

836 

1035 

305 

377 

0.8l 

20 

1298 

6.09 

71.5 

2900 

75 

b44 

920 

184 

263 

0.70 

27 

ll80 

5.57 

71.1 

2980 

74 

604 

906 

190 

285 

0.6? 

July 

3 

958 

4.86 

6 t>.8 

2950 

76 

555 

661 

215 

256 

0.84 

11 

81*5 

4.59 

63-0 

2920 

89 

524 

638 

230 

200 

0.82 

18 

626 

3.82 

56.7 

2890 

83 

574 

645 

340 

382 

0.89 

25 

1*<*  7 

3-13 

50.5 

2830 

84 

38l 

423 

316 

351 

0.90 

31 

387 

2.87 

43.4 

2790 

82 

250 

266 

240 

255 

0.94 

August 

8 

341 

2.66 

46.0 

2780 

82 

157 

178 

171 

194 

0.80 

21 

U19 

3.08 

48.2 

2820 

81 

159 

192 

141 

170 

O.83 

28 

i t>4 

2.84 

45.7 

2800 

82 

87 

100 

89 

102 

0.87 

September 

4 

381 

2.9) 

46.6 

2790 

75 

146 

164 

142 

160 

0.89 

11 

567 

3.73 

53.1 

2860 

75 

264 

339 

173 

222 

0.78 

25 

502 

3.44 

51.2 

2850 

72 

137 

180 

101 

133 

0.76 

Water  Year  1973* 

-7«*  , 

Avg 

86l 

4.66 

60.6 

2921 

63 

461 

681 

209 

287 

0.74 

Max 

U35 

6.78 

76.5 

.'990 

89 

980 

191T 

501 

714 

0.95 

Min 

304 

2.53 

42.4 

2780 

39 

87 

100 

89 

202 

0.34 

• - material  finer  than  0.06?  mm  diameter).  Source.  Robbins,  L.  0.,  "Suspended  Sediment  and  Bed  Material  Studies  on  the 

Lower  Mississippi  River,  Vicksburg  District  (in  preparation),  S.  Army  Engineer  District,  Vicksburg,  Vicksburg,  Miss. 


Figure 

River, 


A63.  Summary  of  suspended-sediment  measurements 
for  Natchez  sediment  sample  collection  station. 


, Mississippi 
water  year  1973-74. 
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Mississippi  River  at  Vicksburg,  Mississippi 

station  identi rication 

OWDC  No.:  CE,  None;  USGS,  851*914 

Agency  station  No.:  CE,  None;  USGS,  072890000 

Latitude /longitude : 321827  / 905^+21 

Agencies  reporting  to  OWDC:  CE,  USGS 

River  mile:  1+35.1*1  (Mile  0 is  at  the  Head  of  Passes  near  the  mouth 

of  the  Mississippi  River;  established  by  the  CE  in  1962.) 

Site  description 

This  station  is  at  the  downstream  end  of  the  river  bend  at  the 
Vicksburg,  Mississippi,  Discharge  Range  and  0.1+  mile  downstream  from 
the  Interstate  20  Bridge  joining  Vicksburg  and  Delta,  Louisiana,  1.6 
miles  below  the  present  Vicksburg  gage,  and  2 miles  downstream  from  the 
mouth  of  the  Yazoo  Diversion  Canal  (Figure  A6L ) . Along  this  reach,  the 
Mississippi  River  flows  along  the  eastern  edge  of  its  floodplain  against 
limestone  bluffs  that  extend  into  the  bed  of  the  river.  Artificial 
levees  parallel  the  right  (or  Louisiana)  bank,  and  articulated  concrete 
matting  protects  portions  of  both  banks  upstream  from  the  sediment 
station.  The  urban-industrial  area  of  Vicksburg  extends  up+stream  and 
downstream  for  approximately  3 miles.  The  Port  of  Vicksburg  is  5 mires 
upstream  from  the  mouth  of  the  Yazoo  Diversion  Canal.  There  are  three 
utility  crossings  within  2 miles  upstream,  and  the  Vicksburg  railroad 
and  highway  bridge  (Illinois  Central-Gulf  Railroad  - U.  S.  Highway 
80)  is  0.5  mile  upstream.  Limestone  bedrock  is  exposed  in  the  channel 
near  the  left  bank,  and  the  bed  material  collected  in  the  trough  and 
between  the  trough  and  right  bank  consists  of  sands  with  min  <r  amounts 
of  gravel.  Channel  gradient  in  this  reach  of  the  river  is  0.!*  ft/mile. 
The  mean  annual  discharge  from  October  1929  to  September  1972  was. 

569,000  cfs.  Maximum  would  have  been  approximately  2,278,000  ofs  for 
the  May  1927  flood,  if  flow  had  been  confined  between  levees.  The 
minimum  was  93,800  cfs.,  observed  on  31  Augual  L936.  [Tie  estimated 
sediment  l.>ads  during  the  period  of  record  (1968  t the  present)  are: 
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maximum  - 2,865,000  tons/day;  mean  - 695,000  tons/day;  and  minimum  - 
66,0  tons/day.  Phase  figures  ari  based  on  the  records  of  the  CE  station. 
1 'it  i . ui  chr'iiuli’ifil  record 

The  station  was  established  in  1968  by  the  CE  Vicksburg  District 
(VXD)  at  a tischarg*  range  and  near  established  gaging  stations  on  l fch 
th<  Mi  - issipj  S liver  and  Yazoo  Diversion  Canal.  The  purpose  of  the 
sed incii*  station  was  to  monitor  sediment  loads  in  this  reach  of  the 
V i / ■ i . / i : [ i hiver.  In  October  1973,  the  USGS  Mississippi  District 
estal'l!  .•  i a monthly  water-quality  monitoring  station  at  Vicksburg 
mil  • pari  of  tin  Nati  nal  Stream  Quality  Accounting  Network 

...  hi  . v and  the  USGS  Mississippi  District  are  each  res|  n- 

L)  ■■  collection,  laboratory  analysis,  data  reduction,  and 

lata  public  Lon;  these  are  completely  separate  >perati  as. 

.'ample  and  data 

S'.  1 lost.  i oil  1 !•  ’.•'■.I',)!'' 

In  format  ion  regarding  the  collection  of  sediment  sampler,  by  the  VXD 
ami  river  stage  iata  with  the  staff  gage  is  identical  to  that  presented 
for  tiie  Mississippi  River  sediment  sample  collection  station  at  hatcher., 
Mississippi.  As  pari  of  the  NASQUAN  program,  the  USGS  personal  1 c Llect 
four  depth-integrated  (descending  trip  only)  water-quality  (chemical 
constituents  and  suspended-sediment  concentrations ) samples  on  a i Lngli 
vertical  at  the  thalweg  of  the  river  using  the  following  increments: 

25,  25-50,  50-7'',  and  75  ft  to  maximum  depth;  a US  F-6l  sampler  is  used 
(Reference  la). 

Daily  temperatures  are  measured  for  the  USGS  by  a paid  observer. 

Gaging  records  in  the  vicinity  of  Vicksburg  date  back  to  1828. 
Instantaneous  discharge  was  measured  in  1858  and  has  been  measured 
intermittently  from  l88i»  to  the  present  by  both  the  VXD  and  the  USGS. 

The  daily  discharge  has  been  computed  based  on  gage-height  readings,  and 
the  rating  curve  for  this  reach  since  1928  by  VXD  and  since  1931  by  the 
USGS.  Various,  locations  on  the  Mississippi  River  and  its  al andoned 
channel  (what  is.  now  the  Yazoo  Diversion  Canal)  were  used;  even  though 
the  Mi. •••■issipj  i River  changed  its  course  in  1876  (Centennial  Cutoff) 
abandonin  ' Def.oto  Island,  Louisiana,  the  gages  located  in  the  old 
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channel  ("canal  sages”)  were  used,  A tabulation  of  the  gaging  and 
recording  devices  used  in  the  vicinity  of  Vicksburg  during  the  period  of 
record,  as  well  as  the  gaging  localities  and  the  agencies  responsible 
for  collecting  these  data  is  presented  below: 


Period 


- L871 

( intermittent 
readings ) 

10  September  l8'fl  - 
SO  November  1922 


Locality Device  Used 

U.  S.  Signal  Corps  and  later 
U.  S.  Weather  Bureau 
(:.iw  National  Weather  Service) 

Kleinston,  Mississippi  Staff  gage 
(mile  U36.6) 


1 December  1922  - 
31  August  193U 


1 September  1931  - 
present 

1967  - June  1969 


June  lo>69  - present 


(a)  Foot  of  South  S 

Streel  ...  mil< >s 
upstream  from  mouth 
of  Yazoo  Diversion 
Canal);  (b)  foot  >f 
Fairground  Street 
(0.3  mile  ups  t re  a::: 
from  mouth  of  Yazoo 
Diversion  Canal; 

(c)  Delta,  Louisiana 
mile  -•  ■ ■ . 'V ) ; 

(d)  Kleinston, 
Mississippi  (mile  436.6) 

Foot  of  Fairground 
SI reet  (0,3  mile 
upstream  from  mouth 
of  Yazoo  Diversion 
Canal ) ( Canal  gage ) 


Itaff  gages 


Inclined  staff  gage 


Vicksburg  railroad 
and  highway  bridge 
(mile  L 35 • 8 ) 

100  ft  downstream 
from  Vicksburg 
railroad  and  highway 
bridge  (left  bank) 
(mile  135.8) 

1.3  mile  1 whsl  r<  >an 
from  mouth  of  Yazoo 
Diversion  Canal 
(mile  137.0) 


Wire-weight  gage 
(VXD  gage  used 
after  lOlo) 

Telepulse  gage 


Telemark  gage 
(VXD  property) 


10  September  1871  - 
30  November  1922 


1 December  1 1 > 
present 


rniber  1 °3)*  - 
31  December  1962 


1 January  1063  - 
31  December  1967 

1 January  1968  - 
present 


1 January  .1968  - 
present 


June  1969  - present 


1930  - 1932 


(a)  Foot  of  South 
Street  (1.1  miles 
upstream  from  mouth 
■ f Yaz*  I i v-  rs i n 
Canal);  (b)  foot  of 
Fairground  Street 
(0.3  mile  ups4. 1 earn 
from  mouth  f Yazoo 
Divers i . Canal) ; 

(c)  Delta,  Louisiana 

(mi  If  " .'V. 

(d)  Kleinston, 

Mi  ss i ss ippi  (mill 

Foot  of  Fairground 
Street  (0.3  mil* 
upstream  from  mouth 
of  Yazo  Div<  rs i n 
Canal)  (Canal  gage) 

Vicksburg  railroad 
and  highway  bridge 
1 ‘ : e ••  ■ ; .8) 

Vicksburg  railroad 
ai  i higl  way  bri  lg< 
(mile  *35.8) 

0.  3 mil*  d wnst  r*  am 
from  mouth  of  Yazoo 
Diversion  Canal 
(mile  !*  37 . 0 ) 

).  3 mil*  • wnst  ream 
from  mouth  of  Yazoo 
Diversion  Canal 
(mile  U 37.0) 

0.3  mile  i wnstrean 
from  mouth  of  Yazoo 
Diversion  Canal 
(mil  *37  • 0 ) 

uses 

File  1*3**.  8 


Staff  gages 


6) 

Inclined  staff  gage 


W i r*  —we  i gl  t gage 
(Weather  Bureau 
gage  used  prior 
to  19!*9) 

Stevens  A-35  water- 
stage  recorder 
driven  by  manometer 

Stevens  A-35  water- 
stage  recorder 
driven  by  manometer 

Vertical  staff  gage 


Stevens  telemark  gage 
driven  by  manometer 


Staff  gage 


1 


( Continue i ) 


Period 


19  "'arch  1930  - present 


Locality 

l TOP  (Continued) 

Vicksburg  railroad  and 
highway  bridge 
(mile  435.8) 


Device  Used 


Au  continuous  recorder 
M > lei  C-S-B- ' 

Do.  Til- 30  driven 
by  float;  later  re- 
placed by  ft  evens 
A- 3'  wat  1 r-si  agi 
recorder-  driven  by 
' nanometer 


pril  1976*  the  VXD  installed  tT  satellite  platform  beneath  thi 
' " tat<  Bridge  (mile  435.8).  This  unit,  when  operati  nal,  will 
‘ ranrmit  river  stage  a.  well  as  meteorological  data  from  yet  a new 
' i n f r th<  iicksburg  gage  downstream  from  the  two  bridges. 

■ '■I  ry  . :m;:le  analysis 

-nformution  regarding  the  processing  of  the  CE  samples  is  identical 
that  present  ed  f ■■  tl  > Mississippi  River  se  liment  sam]  L<  :ollecti  n 
l ai  fat  Mississipj  i.  The  USGS  samples  are  analyzed  for 

;oncentrations  by  the  laboratory  of  the  USGS  Louisiana  I istrict.  Bat  1 
ige,  : lisiana.  ' ncentrations  of  individual  samples  are  mathemati- 

cally composited;  Reference  ib  contains  a description  of  the  procedures 
used . 


■ '■  1 iio ‘ i ri  ; r-  'Coduri 

Information  regarding  the  reduction  of  the  CE  data  is  identical  to 
’ • ' presented  for  the. Mississippi  : ' ver  sedimi :nt  saB  pli  lollectioi 
stati  n at  latchez,  Missi  sippi.  hi  SGS  sediment  lata  ar<  reduced 


ising  Water  Resources  visioi  :omputer  pri  gran s;  < fi  r<  nci  ■ is  :us  si  . 
ft-  CedUriT.. 

■ * ■ ‘ * 1 •"  i ; ; r o din 


Sediment  lata  avi  ■ t yet  beei  pul  Lshed  ' ■ any  form,  but  I 
somputer  print  its  f reduced  lati  have  beei  is<  1 for  thi  vari  is  VX1 
n-housi  ■ ■ river  hydraulics.  ' g I ' a tabula- 

data  for  water  year  1974  provided  by  the 
'i  ty  gaging  >tatioi  an  pul  ihed 

■ efer  ice  26.  fhes  lat  v ei  published  in  Reference  prior 


» I 

H 

■1 

I 

; J 

: ! 

1 

to  water  year  1966  and  from  water  year  1966  to  the  present  in  Refer- 
ence 27. 

Sediment  data  collected  through  197^  will  he  published  some  time 
during  1976. 

^ Monthly  USGS  water-quality  data  (including  sediment  loads)  are 

published  annually  in  Reference  28.  Discharge  data  from  the  Vicksburg 
gaging  station  are  published  annually  in  Reference  26;  these  data  were 
also  published  in  Reference  12  prior  to  water  year  19 66  and  since  1961 
in  References  25  and  29.  The  USGS  enters  daily  discharge  and  tempera- 
ture in  its  WATSTORE  files,  and  the  results  of  the  chemical  and  sediment 
analyses  in  its  Water  Resources  Division  water-quality  files.  All  of 
these  values  are  transferred  periodically  to  the  Environmental  Protec- 
ti  n Agency's  GTORET  System. 

Genera!  information 

iaging  records  at  Vicksburg  are  regarded  as  excellent  since  suffi- 
cient discharge  measurements  are  made  to  determine  daily  discharge  by 
the  hydr  graph  for  this  station  with  a great  degree  of  confidence. 

Additional  information  on  this  station  can  be  obtained  from:  U. 

Army  Engineer  District,  Vicksburg,  Potamology  Section,  Vick. '■burg, 

Mississippi  39180;  or  U.  S.  Department  of  the  interi  r,  le  . gi  :a 
Survey,  Water  Resources  Division,  ^30  Bounds  Street,  Jackson,  Mississippi 
39206. 


A»«i* 
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SEDIMENT  SAMPLE 
COLLECTION  STATION 


SCALE  IN  MILES 


Figure  A6U.  Site  location  for  Vicksburg,  Mississippi,  sediment  sample 
collection  station  (Source:  Map  No.  33,  Flood  Control  and  Navigation 

Maps  of  the  Mississippi  River,  Mississippi  River  Commission, 
Vicksburg,  Mississippi,  1973) 
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Date 

St ream flow 

1000  cf s 

Veloc  it 
fps 

1973 

October 

1 

312 

3.19 

9 

555 

4.70 

15 

609 

4. flu 

23 

6ll 

4.8l 

29 

583 

4.86 

N vember 

5 

501 

4.47 

12 

517 

4.  34 

19 

422 

3.94 

2b 

460 

4.18 

December 

3 

1020 

6.5  4 

10 

1233 

6.97 

17 

1257 

6.98 

26 

313 

5.38 

1974 

J actuary 

7 

1112 

6.43 

15 

1280 

6.74 

21 

1258 

6.52 

February 

4 

1437 

7.52 

19 

1377 

7.25 

25 

1076 

6. 18 

March 

8 

1044 

6.25 

22 

1147 

6.95 

29 

1229 

7.15 

April 

5 

1101 

6.59 

12 

1002 

6.26 

15 

1015 

6.30 

22 

1081 

6.67 

29 

1032 

6. 4l 

May 

6 

870 

5.88 

13 

753 

5.54 

20 

722 

5.51 

28 

939 

6.30 

June 

3 

1021 

6.46 

10 

1154 

6.83 

17 

1350 

7.16 

28 

1118 

6.32 

July 

1 

1005 

5.88 

8 

909 

5.79 

15 

717 

5.05 

22 

487 

4.12 

29 

1*05 

3.68 

August 

5 

351 

3.38 

16 

353 

3.46 

19 

415 

3.88 

30 

346 

3.43 

September 

3 

367 

3.56 

9 

532 

U.47 

16 

562 

4.57 

30 

385 

3.70 

Water  Year  1974 

A vg 

830 

5.49 

Max 

1437 

7.52 

Min 

312 

3.19 

• a*  • r 

iJ*- : . • : 

7em- 
pera- 
t ure 

* 

Total  Yie*  3 

«eu- 
Meat, 
trat  . 

hati  of 

°F 

1.  t^r:-;  Jay 

' ••  la-. 

• 

7 • t. 

- :..ta. 

, 

93 

103 

123 

7 3 

65" 

754 

439 

504 

0.87 

65F 

773 

4 31 

4 "i 

67 

5t>6 

677 

345 

- . . 

0.84 

6b 

558 

677 

355 

431 

0.82 

6l 

316 

331 

. 34 

.’82 

0.33 

57 

209 

273 

ISO 

196 

5» 

125 

159 

110 

jfa-j 

60 

187 

245 

19fl 

56 

lilt- 

1471 

406 

.ft 

50 

1130 

2729 

. 

821 

46 

908 

1894 

268 

569 

0-fafl 

43 

388 

686 

177 

31 3 

39 

665 

1439 

fa  80 

37 

600 

1459 

174 

**»  3 

J.4l 

4. 

427 

451 

126 

133 

0.96 

46 

620 

1495 

160 

38b 

48 

471 

1284 

127 

3fa6 

. 37 

46 

512 

1267 

180 

4 37 

0.41 

54 

470 

898 

167 

319 

54 

541 

1002 

175 

Vfa 

51 

u44 

1332 

134 

4 >2 

0.33 

56 

329 

733 

111 

247 

.46 

57 

448 

772 

166 

286 

0.58 

58 

506 

1135 

185 

415 

0.45 

60 

481 

994 

165 

341 

65 

517 

1021 

186 

367 

0.51 

67 

603 

811 

257 

3«< 

0. 74 

68 

398 

593 

196 

292 

U.67 

72 

395 

508 

203 

261 

0.  78 

73 

731 

1012 

289 

400 

73 

1200 

1522 

4 36 

563 

n 7a 

74 

958 

1306 

308 

fay : 

0.73 

75 

728 

1248 

200 

34  3 

0.66 

76 

684 

928 

227 

308 

0,74 

76 

b!5 

864 

227 

319 

78 

757 

907 

309 

370 

0.84 

82 

404 

539 

209 

279 

0.76 

86 

251 

306 

191 

- 33 

0.82 

84 

177 

212 

162 

194 

0.84 

83 

105 

140 

111 

148 

83 

75 

93 

79 

98 

0.81 

81 

139 

164 

124 

147 

0. 8fa 

82 

80 

96 

86 

103 

0.83 

77 

134 

157 

135 

159 

0.85 

83 

274 

369 

191 

3*57 

0.74 

76 

238 

367 

157 

242 

0.65 

69 

109 

142 

104 

137 

0.76 

— 

— 

— 

— 

— 

— 

65 

479 

730 

203 

325 

0.28 

86 

1200 

2729 

4 39 

821 

0.95 

37 

75 

93 

77 

98 

0.35 

Fines  - material  finer  than  0,062  mm  (diameter).  Sou re*  Robbins,  L.  "Suspended  Pediment  and  Hr  1 Materia.  *tudie 
Lower  Mississippi  River,  Vicksburg  District  tin  preparation).  Any  Eng  • trict , Vicksburg,  k I , Mi 


Figure  A65.  Summary  of  suspended-sediment  measurements,  Mississippi 
River,  for  Vicksburg  sediment  sample  collection  stations,  water  year 

1974 


Mississippi  River  at  Arkansas  City,  Arkansas 


Station  identification 
OWDC  No . : None 

Agency  station  No.:  None,  only  name  is  used  by  agency 

Latitude/longitude : 333836/911107 

Agency  reporting  to  OWDC:  CE 

River  mile:  565.9  (Mile  0 is  at  the  Head  of  Passes  near  the  mouth  of 

the  Mississippi  River;  established  by  the  CE  in  1962. ) 

Site  description 

This  station  is  at  the  Arkansas  City,  Arkansas,  Discharge  Range  in 
a narrow,  deep  reach  between  two  river  bends  about  2.5  miles  upstream 
from  Arkansas  City  and  11.6  miles  upstream  from  the  Arkansas  City  river 
gage  (Figure  A66).  The  concave  banks  of  the  river  bends  have  been 
stabilized  with  revetment,  and  stone  dikes  have  been  placed  across  the 
point  bar  chute  channels.  Artificial  levees  parallel  both  banks  along 
this  segment  of  the  Mississippi  River.  Inside  the  levees  on  both  the 
left  (or  Mississippi)  and  right  (or  Arkansas)  banks  are  dense  bottomland 
forests.  There  are  no  bridge  crossings,  industrial,  urban,  or  agricultu- 
ral areas  in  the  vicinity  of  the  sediment  sampling  station.  The  mouth 
of  the  Arkansas  River  is  l6.1  miles  upstream.  Streambed  materials  are 
sands  and  gravels,  although  the  amount  of  gravel  has  declined  gradually 
due  to  commercial  dredging  operations.  The  channel  gradient  is  appr  xi- 
mately  0.U  ft/mile. 

The  mean  annual  discharge  from  Oct  her  1929  to  September  19 ’•*  was 
51*9,000  cfs.  The  maximum  discharge  would  have  been  approximately 
2,1*72,000  cfs  for  the  May  1927  fl>  >d  if  the  flow  had  been  confined 
between  levees.  A discharge  of  2,159,000  cfs  was  observed  n 1 Feb- 
ruary 1937,  and  a minimum  of  88,200  cfs  on  31  let  ber  1 >39*  ws  art 
influenced  by  locks  and  dams  upstream  >f  the  gaging  station.  Estimated 
suspended-sediment  loads  during  the  period  .f  rec  rd  196'  t the  pre- 
sent) are:  maximum  - 2,124,000  tons /day;  mean  - 587,000  tons /day;  and 
minimum  - 51,000  t ns/day. 


1 


Station  chronological  record 

This  station  was  established  in  1967  at  an  established  discharge 
range  and  near  a gaging  station  (daily  flow  records  from  January  1928  to 
the  present,  intermittent  records  of  gage  height  since  1879,  and  dis- 
charge records  since  188A)  to  monitor  sediment  loads  in  this  reach  of 
the  Mississippi  River.  The  CE  Vicksburg  District  (VXD)  is  responsible 
for  sample  collection,  sample  laboratory  analysis,  data  reduction,  and 
data  publication. 

Sample  and  data 
collection  procedures 

Information  regarding  the  collection  of  sediment  samples  is  identi- 
cal to  that  presented  for  the  Mississippi  River  sediment  sample  collec- 
tion station  at  Natchez,  Mississippi. 

River  stage  has  been  measured  with  a permanently  mounted  staff  gage 
since  26  November  1879.  The  location  of  this  gage  has  been  changed  | ro- 
gressively  downstream  during  th<  period  of  record  and  is  now  11. < miles 
downstream  from  the  sediment  collection  station.  The  gage  used  at  Arkan- 
sas City  has  always  been  a staff  gage.  Discharges  are  computed  using  a 
rating  curve  developed  for  this  gaging  station.  Air  and  water  tempera- 
tures  are  als  recorded  with  the  collection  of  each  sediment  sample. 
Laboratory  sample  analysis 

Information  is  identical  to  that  presented  for  the  Mississippi 
River  sediment  sample  collection  station  at  Natchez,  Mississippi. 

Data  reduction  procedures 

Information  is  identical  to  that  presented  for  the  Mississippi 
River  sediment  sample  collection  station  at  Natchez,  Mississippi . 

Data  reporting  procedures 

Information  regarding  the  publication  of  the  CF  sediment  data  is 
identical  to  that  presented  for  the  Mississippi  River  sediment  sample 
■ Llect ion  station  at  Vicksburg,  Mississippi.  An  exampli  Li  1 wb  in 
Figure  A67 . 

Fiicra  1 i n form, at.  ion 

Additional  information  on  the  station  '’.an  l .•  btained  from : ". 

Army  Engineer  District.,  Vicksburg,  ! tamd  gy  iVot.  ion,  Vickst  irs, 
Mississippi  ;‘>1 8o . 
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SCALE  IN  MILES 


Figure  Abb.  Site  location  for  Arkansas  City,  Arkansas,  sediment 
sample  collection  station  (Source:  Maps  Nos.  2b  and  25,  Flood 

Control  and  Navigation  Maps  of  the  Mississippi  River,  Mississippi 
River  Commission,  Vicksburg,  Mississippi,  1973) 
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Figure  A67.  Summary  of  suspended-sediment  measurements,  Mississippi 
River,  for  Arkansas  City  sediment  sample  collection  station,  water  year 
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Mississippi  River  at  .Memphis,  Tennessee 


Station  identification 
OWDC  No.:  85^92 

Agency  station  No.:  07032000 

Latitude /longitude:  350500/900^15 

Agency  reporting  to  OWDC:  USGS 

River  mile:  73'+.8  (Mile  0 is  at  the  Head  of  lasses  near  the  mouth  f 

the  Mississippi  River;  established  by  the  Or  in  196..'.) 

Cite  description 

The  Mississippi  River  is  sampled  at  Memphis  50  ft  downstream 
from  the  Harahan  Railroad  bridge,  which  connects  Memphis,  Tennessee,  and 
West  Memphis,  Arkansas  (Figure  A68),  in  a relatively  straight  reach  f 
the  river  with  a narrow  and  somewhat  unstable  sandy  channel.  Artificial 
levees  parallel  the  right  (or  Arkansas)  bank  and  those  r rt i ns  the 
left  (or  Tennessee)  bank  below  the  bluff  line.  Articulated  concrete 
matting  and  dikes  protect  both  banks . The  entrance  t the  Memphis 
harbor  (old  mouth  of  the  Wolf  River)  is  1.3  miles  upstream  fr  m the 
sediment  station.  This  harbor  is  lined  with  numer  us  : mmercia]  and 
government  docks.  The  present  mouth  of  the  Wolf  River  is  ?.5  miles 
upstream  from  the  sediment  station.  The  industrial  and  urban  areas 
Memphis-West  Memphis  extend  upstream  for  6.8  mil<  s t the  m ith  th< 
Loosahatchie  River.  Channel  gradient  in  the  vicinity  the  ram;  ling 
station  is  0.5  t't/mile.  The  discharges  measured  luring  the  peri  d 
record  (1933  to  the  present)  are:  maximum  - 1,980,000  -fs;  mean  - 

4<  1,100  cfsj  and  minimum  - 19,200  efs.  The  estimated  daily  suspended- 
sediment  loads  for  the  period  of  record  (February  197 ^ t the  present 
are:  maximum  - 690,000  tons /day;  mean  - .8,000  t ns  day;  .and  minimum  - 

50,000  tons /day.  The  estimated  mean  daily  liss  Lved  . Lid  load 
ring  luring  i 973-197 ^ was  1*60,000  tons/day. 

Otati-n  chronol  gi-'al  record 

This  station  was  established  in  February  i 97  i as  part  f the  U.Vi.' 
Nati  nai  .’.tretun  Quality  Accounting  '.etw  rk  , NA.'./'AN  ’ . -'ll"  U.'  If  Ark.au.  tr 
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District  is  responsible  for  sample  collection,  data  reduction,  and  data 


1 


publication.  Sample  laboratory  analysis  is  the  responsibility  of  the 
USGS  Sedimentation  Laboratory  in  Albuquerque,  New  Mexico.  Gaging  data 
are  collected  by  the  CE  Memphis  District  (ML). 

Sample  and  data 
collection  procedures 

Four  equally  spaced,  ivt  m- integrated  verticals  are  sampli  i monthl; 
by  the  USGS  Arkansas  District  personnel  using  a US  P-(  • sampler.  Round 
quart-size  milk  bottles  (in  cavity  of  sampler)  are  used  to  sample  from 
one  to  three  sections  along  each  vertical  with  an  electri  :ally  • n- 
t rolled  equal-transit  rate.  The  transit  rate  used  is  the  rate  that 
yields  a two-third-quart  sample  on  the  section  having  the  nirhest  stream 
velocity.  Separate  samples  are  taken  for  both  the  upward  and  iownward 
transit  for  each  section  of  each  vertical.  Temperatures  are  colli  ■'  I 
with  each  sample.  The  US  P-63  sampler  and  the  sampling  techniques  used 
are  discussed  in  Reference  la. 

Gaging  in  the  vicinity  of  Memphis  began  in  November  1871  with  a 
nonrecording  gage  near-  Beale  Street  (mile  736.1).  In  Si  ptembi  r L932, 
a nonrecording  gage  was  placed  at  mile  735.0  and  ri  maim  i then  mtil 
December  1 > - ■ , when  a Stevens  A-3!  water-stagi  n :i  rder  was  \ s Lnt  p- 
eration  on  the  Haranan  Railroad  l ri  ige  mill  , its  t re:  enl  ; si- 

t ion.  Since  January  1976,  thi  stagi  has  been  measuri  1 aul  matically  al 
15-min  intervals  with  a Stev-ns  7000  automatic  ii  'ital  recorder,  which 
punches  the  values  onto  a paper  tape;  attached  to  this  recorder  . a tel- 
emark levici  , which  enables  the  MI  and  Nati  ina]  Wi  ather  Servici  per:  m 
btain  river  stagi  readings  by  iialing  a Local  telepl  m 
A ;encies  responsible  for  collecting  river  si  igi  lata  luring  the  period 
of  record  have  included  the  USGS,  thi  Ml  , and  thi  lal  i U ther 
vice.  The  MI  has  had  the  Le  resj  nsibility  f r reading  and  maintain- 
ing the  gage  sine  1 L972.  Dischargi  lomputed  ising  thi  • • • 
developed  for  this  location. 

Lai  oratory  sample  arn.Iys.is 

The  USGS  Sedimentation  Lal  • ira*  ry  i a A:;  ; : .-•••  ;u<-,  •*  v.-x  i • , is 

responsible  for  analysis  of  th<  ■ 1 1 -ri • . •.  is  lved 

solids,  suspended  solids,  sp-cifi.-  , t.  :: 
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constituents,  and  biological  constituents  are  reported  from  the  lab- 
oratory analyses.  Procedures  used  in  these  analyses  are  discussed  in 
Reference  lb. 

Data  reduction  procedures 

Sediment  concentration  and  discharge  data  are  used  as  input  to 
computer  programs  that  calculate  sediment  load  (tons/day).  Separate 
calculations  are  made  for  the  dissolved-sediment  load  and  for  the 
suspended-sediment  load.  The  procedures  used  in  reduction  of  these  data 
are  presented  in  Refex’ence  lc. 

Data  reporting  procedures 

Sediment,  chemical,  and  biological  data  are  published  annually  in 
Reference  2.  Data  for  only  two  selected  days  in  water  year  197**  have 
been  published;  the  water  year  1975  monthly  values  have  not  yet  been 
reduced.  No  examples  of  these  data  are  available.  Sediment  data  are 
entered  on  a regular  basis  to  the  USGS  Water-Quality  Files,  which  auto- 
matically become  a part  of  the  Environmental  Protection  Agency's  STORET 
System  and  automated  information  retrieval  system.  These  data  will 
later  be  added  to  the  USGS  WATSTORE  System.  Discharge  data  are  published 
annually  in  References  27,  29,  and  30  and  are  entered  in  the  Daily 
Values  File,  a part  of  WATSTORE,  but  are  not  automatically  added  to 
STORET. 

General  inf  irmatlon 

The  MD  hopes  to  relocate  its  gage  on  the  Memphis-Arkansas  (U.  . 

Highways  6l,  70,  and  79)  Bridge  200  ft  downstream  from  its  present 
position. 

Although  the  number  of  samples  collected  at  this  station  since 
February  1973  are  not  sufficient  to  draw  any  reasonable  conclusi  us 
about  sediment  loads  in  this  reach  of  the  Mississippi  River,  this 
station  is  part  of  the  nationwide  NASQUAN  network  and  will  c ntinue  t. 
operate  indefinitely.  The  NASQUAN  program  is  committed  t fulfilling 
the  long-term  objectives  of  detection  of  trends  in  water  quality. 

Additional  information  on  this  station  can  be  obtained  from:  U. 
Department  of  the  Interior,  Geological  Survey,  Water  Resi  ureer.  Division, 
Room  2301,  Federal  Office  Building,  700  West  'apitui  Avet.m  , ' ittle 
Rock,  Arkansas  72201. 


i 


Al?1* 


Figure  A68.  Site  location  for  Memphis,  Tennessee,  sediment  sample  col- 
lection station  (Source:  Map  No.  lh.  Flood  Control  and  Navigation  Maps 
of  the  Lower  Mississippi  River,  Mississippi  River  Commission,  Vicksburg, 

Mississippi  1973) 
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Mississippi  River  at  Thebes,  Illinois 


Station  identification 
OWDC  No.:  7U80U 

Agency  station  No.:  07022000 

Latitude/longitude:  371300/892750 

Agency  reporting  to  OWDC:  USGS 

River  mile:  13.7  (Mile  0 is  at  the  confluence  of  the  Ohio  and 

Mississippi  rivers;  established  by  the  CE  in  1930.) 

Site  description 

The  gaging  and  sediment  sample  collection  station  at  Thebes, 
Illinois,  are  on  the  Thebes  railroad  bridge  (Missouri  Pacific  Railroad 
and  St.  Louis  Southwestern  Railway),  which  crosses  the  Mississippi  River 
at  mile  13.7  and  links  the  towns  of  Thebes,  Illinois,  and  Illmo,  Mis- 
souri (Figure  A69).  Upstream  is  riprap  along  the  left  (or  Illinois) 
bank  from  mile  11. 5 to  mile  11. 9 and  from  mile  18.1  to  mile  51.0  and 
along  the  right  (or  Missouri)  bank  from  mile  50.2  to  mile  51.1.  There 
are  also  several  wing  dams  along  both  banks.  An  artificial  levee  paral- 
lels the  left  bank  upstream  from  mile  15.8.  Much  of  the  area  along  both 
banks  is  forested  land,  including  Shawnee  National  Forest  in  Illir;  is. 
Some  of  these  areas  have  been  cleared  and  support  crops  and  orchards. 
Upstream  from  the  Thebes  bridge  are  a number  of  c mimercial  docks  al  ng 
the  right  bank  for  12  miles.  Cape  Girardeau,  Missouri,  is  9 miles 
upstream.  The  streambed  consists  of  fine  sands  with  s >me  fin<  ram 
and  limestone  bedrock  is  near  the  surface.  Approximate  channel  *ra:Ient 
r this  reach  of  the  Mississippi  River  is  0.5  ft/mile, 
for  the  period  of  record  (October  1932  tt  the  present  ' are:  maxim  - 
••  >3*00  ' mean  - 187,900  cf s ; and  minimum  - • , • :fs. 

flow  of  this  stream  is  affected  by  many  reservoirs  and  navi, -a*  1 ::  lor 
in  the  upper  Mississippi  River  Basin  and  by  many  reserv  irs,  .and  iivc-- 
sions  for  irrigation  in  the  Missouri  River  Basin.  High  stages,  in  the 
Ohio  River  sometimes  cause  backwater  at  Thebes.  The  f<  ir  suspendel- 
sedirnent  loads  measured  during  the  peri  i f rec  ri  ( :t  ber  1>  ’.4  ^ t,da. ■ 
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present)  have  ranged  from  25, TOO  tons /day  to  61,900  tons /day.  No  mean 
load  has  been  computed  for  these  four  values  because  they  were  not  evenly 
distributed  throughout  the  year. 

Station  chronological  record 

The  USGS  established  the  sediment  sample  collection  program  at 

in  ci  : ■ v 1974  as  a part  of  the  National  Stream  Quality  Ace..-.:  t- 
...  jetw  NASQUAN).  Its  i srp<  - is  to  monitor  sediment  loads  in  the 
iv<  r ipstr<  an  from  the  confluence  of  the  Ohio  and  Mi  ssis- 
rivt  ri  . rhis  location  was  selected  because  iischarg*  iata  iat 
...  were  available.  Sample  collection,  sample  laboratory 
Ls,  dat  reduction,  an  i iata  publi  cat  i >n  ar<  t)  resi  ■ ibi  itji 
• . "V  Missouri  District. 

,’ami  le  and  data 
■ 1 ....  ■'  i -n  : r -duf'--:' 

■si  ;•  to  sample  collection,  stream  velocity  measurements  are  mad< 

| r { c e current  meter,  and  these  readings  are  used  to  compute  dxs— 
....  ; n the  iischarge  calculations , fiv<  verticals  ar  thei 

. ; by  th<  equal-discharge-increment  meth  i (i.e.  j siti  n<  i 


intervals  such  that  the  discharge  flowing  through  the  stream  u o. 
sectional  area  represented  by  each  vertical  will  be  one  fifth  ot  the 

• • .. ; . tted  : ; scharge ) . A US  P-63  stun} dor  mounted  on  a mon  rs 

below  the  Thebes  railroad  bridge  is  used  to  collect  depth-int<  'rated 
samples  , and  a singl  j ! nt-t  - >tt 1 - sam]  ■ is  :ollected  for  th<  t w< -way 
trip.  iiment-load  computations  are  made  fron  >nly  takes 

; ■ ■ . second  and  fourtl  rticals ; :hen  :al  and  bi  ;ica  a r . 
n sast ; I ts  fr  ra  the  t her  thr<  e v<  rt  icals.  A paid  l s<  rv  ■ r 

• ak< >n  iaily  specific  c nduct  nee  sampl<  and  has  read  their  temps ra tures 
s.inco  January  1973. 

gaging  r<  - rd  in  th  vie  in  tj  11  sebes  t tan  • . 1 irember 
and  th<  lis  :har ge  records  date  t stober  1932.  ■ ■■■' ' ng  tabula- 

tion presents  thi  gaging  nd  recording  devices  u 1 , 
agencies  : sting  1 lata  and  t : - n iti<  ised: 


A177 


Period 


Locality 


Device  Used 


U 

( now  U . S . 


November  1878  - 
January  1879 


January  1879  - 
May  1896 

May  1896  - 1904 


February  1891  - 
February  1894; 
1904  - 

5 April  1941 

5 April  1941  - 
12  October  1943 

12  October  1943  - 
2 October  1952 

October  1952  - 
present 


ipri  L94l  - 

present 

4 September  L95<-  - 
1 November  1973 

1 November  1973  - 
present 


Since  1 October 
. ' has  been 
I i schnrge  eumpntutio 
normally  made  once  e 
! hoi  ral  Lr-  n i br  i i 


. S.  Engineer  Office,  St.  Louis 
Amy  Engineer  District,  St.  Louis  (SLD) 

Grays  Point,  Missouri  Staff  gage 

(mile  46.4) 

Mississippi  River  Commission 


Grays  Point,  Missouri  Staff  gage 

(mile  46.4) 

Cape  Girardeau,  Missouri  Staff  gage 
(mile  51.9) 

U.  S.  Weather  Bureau 
(now  National  Weather  Service) 


!ape  Jirardeau,  Missouri 
(mile  51*9) 

Staff  gage 

Thebes, 

(mile 

Illinois 

43.7) 

Staff  gage 

Thebes , 
(mile 

Illinois 

43.7) 

Fries  continuous 
water-stage 
recorder 

Thebes , 
(mile 

Illinois 

43.7) 

Stevens  Type  T-4 
telemark  recorder 

uses 

Thebes , 
(mile 

Illinois 

43.7) 

Wire-weight  gage 

heb<  >, 
(mile 

Illinois 

43.7) 

Stevens  A- 35 
recorder 

. ieb<  s, 
(mile 

Illinois 

43.7) 

Fisher-Porter 

aul  ma tic  ligita] 
recorder 

>43,  th<  f rim >r  jag<  al  Japi  Jirardeau,  Mis!  iri , 
used  as  an  auxiliary  gage  to  determine  fall  for 
n al  a . stati  n.  Dischargi  me;  trej  nts  are 

nch  week  from  the  monorail  car  suspended  beneath  the 
ge.  iring  Ling,  t 
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more  frequently,  sometimes  with  the  assistance  of  the  5LD  personnel. 
Laboratory  sample  analysis 

Information  is  identical  to  that  presented  for  the  Des  Moines  River 
sediment  sample  collection  station  at  St.  Francisville,  Missouri. 

Data  reduction  procedures 

Information  is  identical  to  that  presented  for  the  Des  ‘'Dines  River 
sediment  sample  collection  station  at  St.  Francisville,  Misi  iri. 

Data  reporting  procedures 

Daily  discharge  values  from  the  rhebes  gaging  tati  • v<  r<  : it  . Lsh<  J 
prior  to  1961  in  References  12  and  31.  Sinci  , lata  have  b<  en 

published  in  Reference.;  Mi,  . , an  1 ••  . sn‘.  ...  m ires 

been  published  in  Reference  L9  since  1968.  - • ng  wit  a ■ t 

be  published  in  197'1  for  water  year  197*  , ten;:  erut  ivi‘y, 

art  i ■ Le-s  i ze  distribut  ions , suspen  L<  l-s<  liment  • ncentrati  1 , suspend!  I- 
sediment  loads,  chemical  constituents,  and  bi  . ronstituenl 

be  published  in  References  and  . >.  . am]  ii  ispei  - nt  ad 

lata  are  available.  Daily  value.;  for  temper  * u*<  , • ty, 

; i schargi  are  added  peri  lically  t th  nvironm<  t Protec y' 

System  by  the  USGS  personn!  L at  ton,  rgini  . val  i<  . 

as  well  as  lata  >n  ch« anica  :onstituents,  bi  gic  :oi  I tuent  . 
the  sediment  parameters , are  als.  part  f the  ' WKI  Wat er—.'  iai  it.y 
Files.  . itam]  f anj  f thes<  lata  ari  . . ble. 
hcicral  in:*'  •rmati  si 

Although  the  number  of  samples  collected  at  this  station  since  197'* 
are  not  sufficient  to  iraw  any  reasonable  conclusions  about  sediment 
a Li  this  reach  f th  Mississippi  River,  this  tat ion  is  pari  f 
t nat  widi  l A!  lN  networ  md  w t i nu<  * perat ( ndef  i n i t < . 

Phe  ■ un  i • mm Ltted  1 fulfilling  thi  1 g-t  era  1 Ject  i v<  . 

f li  1 ■ ■ 1 n f trend  in  wa  ter  piality. 

..  ; . ••  ...  ..  tion  1 statioi  :ai  . ■ btained  from:  . S. 

part  mi snl  thi  nterior , Gi  gical  Survey,  Water  ire  ion, 

• , . } Wi  • ent  Street , a , Misi  u*  ( . . 
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I SEDIMENT  SAMPLE 
COLLECTION  STATION - 


|l\  1 ILLINOIS 

V:l:  171 


SCALE  IN  MILES 


Figure  A69.  Site  location  for  Thebes,  Illinois,  sediment  sample  collec- 
tion station  (Source:  Charts  7 and  8,  Upper  Mississippi  River  Navigation 

Charts,  U.  S.  Army  Engineer  Division,  North  Central,  Chicago,  Illinois, 

1972) 


Mi  ppi  Hiver  at  .'t.  Louis,  Miss  arl 


.'tat!  id-.-nti  t'icati  in 
’WDC  No.?  51870 
Agency  stati  m •'  07010000 

Latitude  longitude:  ■58  5,7ll/9010l7 

Agency  rep  -rting  t UOO.’ 

River  mile:  ' - . . Mile  is  at  the  confluence  of  the  Ohi  and 

sissippd  ver  ; established  by  the  In  193  • 

Pile  der-ripti  :: 

April  19:‘8  t-  September  1968,  suspended-sediment  samples  were 
e<  looted  from  the  MacArthur  Highway  and  railr.-ad  bridge  r ile  178.  - , 
wh Lch  ■ sses  the  Mississippi  River  and  Links  thi  :ities  f St.  li  , 
i iri , : I : ■ • St.  L ds,  in  is.  in  Sept< :mt  er  . “ , the  stati  n 

was  - red  ( its  present  ; at ion , the  ! j ar  Jridge  nter  tat< 

ighways  55  and  70)  0.2  miles  upstrean  Figure  . hi  stream-gaging 
stati  i ■ • hi  Eads  Hi  ghway  and  railr  ad  bridge  mile  8 . . B th 

Left  r Linois  bank  and  the  righl  r Miss  iri  bank  are  protee 
ted  bj  ripra]  tj  t ’ean  fr  i t he  stati  n,  and  an  artificia  1 ee  para  - 
lels  the  left  bank  al  - thin  reach.  Between  the  .-.e,i  irr.ent  . tati  >n  and 
the  raging  stati  >n  on  the  right  bank  are  the  lateway  Arc:,  and  River fr  n 
Upstrean  fron  the  agin  tati  n an  : uni  ■ f hi  jhway  ai  1 
ilroad  bridgi  and  eommercia  :ks,  sk  and  1 . an  :ated 
ipstrean  at  mile  8 ! . • and  ) . , n specti  "...  hi  Miss  iri 
enteri  the  Mis  ip]  1 r at  mi  - ) . . irban  and  Lndustria 

areas  f St . lis  and  asl  >t . lii  extend  ij  treai  f 1 edii  nl 

stati  >n  for  6 miles  and  I -wnstre.ara  f t-  \ miles  al  ag  the  eft  frtk  and 

ipstreai  and  wns  tr i ng  thi  r it  ■ . streambed 

iteria  : • :ists  f si  ts , lands , and  fine  crave  , and  thi  : anm 
gra  i lent.  : appr  ximate ; y ft  mile.  i'he  discharge.  •'  re.-  -r-t  "• 

t the  present  are : maximum  - . ■ , :fs;  mean  - 1 , *fs ; 

minimur  - , :fs.  iatu ra  flow  of  the  M 

affected  by  -ianv  navi  gat  i<  ti  dam.*-  in  the  it  per  !li  r.s  i rr  ip?  i '-liver  '-a.-  in 


and  by  many  dams  and  diversions  for  irrigation  in  the  Missouri  River 
Basin.  The  daily  suspended-sediment  Loads  record  (April  1 '■'* " to  th< 
present)  are:  maximum  - 7,010,000  tons /day;  estimated  mean  annual  - 

370,000  tons/day;  and  minimum  - 2,800  tons/day. 

Stat  ion  chrunolog  leal  record 

This  station  was  established  in  April  19^+8  at  a gaging  station, 
with  a long  and  reliable  record,  to  monitor  the  sediment  load  contrib- 
uted to  the  Mississippi  River  b.v  the  Missouri  River,  Fan;  !-•  • ■ 1 i • ■ • * n, 
sample  laboratory  analysis,  data  reduction,  and  data  publication  are  the 
responsibility  of  the  USDS  Missouri  District. 

Sample  and  data 
collection  procedures 

From  April  I9U8  to  September  1968,  the  USGS  personnel  collected 
sediment  samples  with  a mobile  crane  at  mile  1 7 8 . *;  since  September 
the  sediment  sam]  Les  have  been  collected  at  mile  L79«i  fr  m a trolley 
mounted  on  a monorail  beneath  Uw  bv idt'.e . Stream  velocity  measurements 
are  made  prior  to  sampling.  Throughout  the  period  of  record,  sam]  Ling 
equipment,  procedures,  and  frequency  (once  weekly  except  during  high 
flows,  when  samples  are  taken  .-nee  iaily)  hav(  been  th<  saim  . : r i r • 

*1  >ber  ldi’li,  only  two  depth-integrated  vi  rl  i :als  (centroi  is  f * ■ ■ 
discharge)  were  collected.  Since  October  Fp'.’,,  five  i i .•  i ’,ht<  1 

verticals  have  been  collected  with  the  second  and  fourth  vertical:-  f 
each  series  being  used  for  sediment  analysis,  and  the  remaining  three 
v rticals  for  chemical  and  biological  analyses.  A US  : -I  3 sara]  • r 
used  during  periods  of  high  flow,  and  -t  US  F-6l  sampler  is  used  the 
r< ana Lnder  of  the  time.  Each  year  an  additional  two  t(  four  suspended- 
sediment  sampler  -ire  taken  along  18-90  verticals  across  the  river  by  th> 

iual-dis  :harge-incri ;n1  ( El  ! ■ 1.  Eh  1 -material  . a- : : • ar»  • L- 

Lected  -it  each  vertical.  The  suspended- s ed iment  samples  and  ! « 1- 
material  samples  are  analyzed  for  particle-size  distribution.  Refer- 
ence la  contains  discussions,  of  these  samplers  and  the  KDT  t ; . j . 

Water  temperature  has.  been  measured  weekly  since  -‘ober  1 1 1. 
ral  and  biological  sampl ing  began  in  October  197  3 • ail y turl ' lity 

has  \ een  measured  throughout  the  peris  1 of  sediment  record  ; Af  r i I 19k  8 


to  the  present)  by  personnel  at  the  City  of  St.  Louis  Howard  Bend  water 
treatment  plant  on  the  Missouri  River  (mile  v . ■ and  bj  p<  rs  nnel  - 1 
the  East  St.  Louis  water  treatment  plant  n the  Mississippi  iver 
(mile  178.2) ; these  turbidity  readings  are  used  • t(  fin<  th<  ■ ncentra- 
tion  curve  for  St.  Louis  on  those  lays  when  n suspend)  1-  lin  nt 
are  taken  (discussed  under  "Data  reduction  procedures"). 

rhe  gaging  station  is  on  the  Eads  Highway  and  rai  road  I ri  ig< 

(mile  180.O).  Although  gaging  at  St.  Louis  dates  to  1 , : - ••  - 

hi  i ;ht  lata  were  obtained  from  lSh 3 to  I8U5  and  from  Januarj  ■ . t 
L866.  The  period  of  record  of  discharge  • imj  ital  i ' fr  1 . ■ ■ • 

1927  ( int  or  si i t ten*  ) and  : < • • ' ‘he  : r- ' . ' ■ : ilati  t 1 W 1st  s 

the  devices  used  for  gaging,  recording,  and  transmitting  lata 
vicinity  of  the  St.  Louis  gave: 

Period Device  Used 

Mies  iss 1 ; pi  Liver  .'ui'v.-y 

18U'3  - 18I45  Staff  gage 

Mississippi  River  Commission  (Mile  1’;’  ■' 

January  l86l  - 30  June  1928  Staff  gage 

U.  S.  Engineer  Office,  St.  Louis  (Mile  17l>.'  1 
(now  H.  Army  Engineer  District,  I'd.  Louis  (Shi  )) 

1 July  1928  - present  Staff  gage  in  three  sections 

IJ.  S.  Weather  Bureau 

(now  National  Weatiier  Service  Mile  jMo.  _ 

1872  - lU  December  193*i  Staff  gage 

ill  December  I93J»  - ' January  1953  Automatic  water-  t age  telerec  or  i 

5 January  1953  - present  Stevens  Typ1  T-U  Telemark  gag) 

Ivl.'  (Mile  180.0) 

l6  March  1933  - 5 May  193*1  Staff  gape  in  thr^  < ection  ■ 

(property  of  OLD) 

5 May  l')3**  - 10  December  195''  Stevens  continuous  water- 

stage  recorder 

( font i nue  i ) 


Aim 


Period 


Device  Used 


UUUU  le  8ClO)  ( ^ntlnue i 
11  October  1935  - present 


Veatch  patent  tape  gage; 
later  replaced  by  Type  A 
wire-weight  gape 


December  1952  - present 
2 October  1973  - present 


Stevens  A-35  recorder 


Fisher-Porter  automatic  digital 
recorder  ^ 1-hr  intervals) 


February  1976  - present 


Sat<  Llite  : Latf  rm  1 t ransm i t 
data  via  satellite  to  a 
gr  1 stati  0:  Bay  St.  I li: 
Mississippi 


Uaboratury  sample  analysis 

Information  is  identical  to  that  presented  for  the  Des  Moines 
River  sediraenl  sample  collection  station  at  St.  Francisvil  e , Miss  tri. 
Data  reduction  procedures 

1 ri  r ' 1967 , c mputations  of  suspended-sediment  . ads  were  ma le 

by  hand,  and  since  that  date,  the  automated  data  reducti  m procedure  has, 
been  identical  to  that  presented  for  the  Des  Moines  River  sediment 
sample  collection  station  at  St.  Francisville,  Missouri. 

Ti  calculate  the  suspended-sediment  load  when  no  samples  are 
taken , the  weighted  mean  turbidity  is  used.  The  turbidity  Ls  • mj  ited 
by  multiplying  the  value  measured  at  the  Howard  Beni  treatment  plant  by 
the  lifference  between  the  iischarge  al  the  A LI  n,  Ellin  Ls,  gaging 
stati  n and  the  iischarge  al  St.  I lis , all  wing  a ne-  lay  titm 
between  Howard  Bend  and  the  St.  Louis  stati  n.  rurl  i litj  al  the  a 

St  . L uis  water  t reatmenl  [ Lant  is  then  multiplied  by  the  di s :harge 

Alt'  n,  and  the  sum  of  these  tw  determinati  ns  is  divided  by  the  dis- 

sharge  at  the  St.  1 tis  stati  m ' ■ m]  ite  the  w< sighted  mean  t irbidity. 

Sediment  concentrations  on  lays  f sampling  are  usei  t derive  a 
c efficient  related  t..  the  weighted  mean  turbidity  f r that  iay.  A 
graph  can  then  be  constructed  relating  sedimen*  • mcentrat i ■ n t the 
weighted  mean  turbidity  for  those  days  whei  are  nol  taken. 

C'  ncentrat  ions  measured  on  the  two  verticals  are  used  f.  r tl,  days 


a 


mul ti plying  the  product  of  the  mean  concentration  in  the  cross  section 


and  the  water  discharge  by  0.0017.  Reference  lc  contains  a discus:  i i 
of  the  data  reduction  procedures. 

Data  reporting  procedures 

The  intermittent  discharge  measurements  collected  from  l86t  through 
1927  and  the  daily  discharge  measurements  collected  from  192b  through 
19^  are  in  reports  of  the  Mississippi  River  Commission.  From  1933  to 
1961,  daily  discharge  values  were  published  annually  in  References  1. 
and  31,  and  since  1961,  these  data  have  been  published  in  References  .'1, 
31,  and  32.  Daily  temperatures  and  sedirai  nl  . ads  w< r<  publi 
to  1961  in  Reference  16,  and  since  1961,  these  lata  hav<  been  ; Lisht  1 
in  Reference  18.  Biological  and  chemical  lata  have  been  Included  in 
Reference  l8  beginning  with  the  197!+  edition.  A sample  of  the  sediment 
lata  is  shown  as  Figure  A71.  Daily  values  for  temperature  and  discharge 
are  added  periodically  to  the  Environmental  Protection  Agency's  P'i’ORET 
System  by  the  USGS  personnel  at  Reston,  Virginia.  These  values,  as  well 
as  data  on  chemical  constituents,  biological  v nstituents,  and  sediment 
parameters,  are  also  part  of  the  USGS  Water  Resources  Division's  Water- 
Quality  Files. 

General  information 

The  stream  sediment  and  gaging  records  for  this  station  are  consid- 
ered to  be  very  reliable.  A number  of  analytical  studies  have  been 
performed  using  these  data  (e.g.  Reference  33). 

Further  information  on  this  station  can  be  obtained  from:  U.  S. 

Department  of  the  Interior,  Geological  Purvey , Water  Resources 
Division*  P.  0.  Box  3**0,  103  West  Tenth  Street,  Rolls,  Missouri  r • . . 
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SEDIMENT  SAMPLE 
COLLECTION  STATION 


**&&&' s 


SCALE  IN  MILES 


Figure  A70.  Site  location  for  St.  Louis,  Missouri,  sediment  sample  col- 
lection station  (Source:  Chart  ?l.  Upper  Mississippi  Hiver  Navigation 

Charts,  U.  S.  Army  Engineer  Division,  North  Central,  Chicago,  Illinois, 

1972) 
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O’OIOOOO  MISSISSIPPI  RIVER  AT  ST.  LOUIS,  MO  Continued 
suspended-sediment  discharge.  mater  tear  October  1*73  to  September  1*7* 
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Mississippi  River  Below  Alton,  lllin-is 


i-tatiun  ideutifioati  in 

OWDC  No. : 93045 

Agency  station  No.:  05587550 

Latitude/longitude : 385l4l/9008l5 

Agency  reporting  to  OWDC:  USGS 

River  mile:  199*7  (Mile  0 is  at  the  confluence  cf  the  Ohio  and 
Mississippi  rivers;  established  by  the  CE  in  1930. 

Site  description 

The  sediment-sampling  station  is  3 miles  downstream  from  the 
Alton  gaging  stati  n (Figure  A72).  The  gaging  station  is  n the  down- 
stream side  of  the  Clark  Highway  Bridge  (U.  S.  Highway  67'  In  the 
tailwater  of  Lock  and  Dam  No.  26  (mile  202.7).  The  banks  upstream  from 
the  sampling  station  are  protected  with  riprap  for  1.5  miles.  There  is 
also  riprap  protection  along  the  right  (or  Missouri)  bank  from  mile 
201.4  to  mile  202.0,  as  well  as  ^ne  submerged  wing  dam  on  the  left  . >r 
Illinois)  bank  at  mile  201.3.  An  artificial  levee  parallels  the  entire 
bank  from  the  sampling  station  upstream  past  the  gaging  station,  and 
those  portions  of  the  right  bank  below  the  bluff  line  are  protected  by 
levees.  The  confluence  of  the  Missouri  and  Mississippi  rivers  is  .. ." 
miles  downstream  from  the  sampling  station.  A1  ng  the  Left  bank  and 
extending  for  5 miles  upstream  and  3 miles  downstream  from  the  stati.  :i 
are  the  urban  and  industrial  areas  of  Alton  and  V.'  od  River,  Illln  is, 
including  several  commercial  docks.  The  area  al  ng  the  ri  hi  ink  is 

main  y ugr  i cu  Ltur't  , : ,t  g ;■  t n am  f : :k  and  N . ( ari  a wi  llife 

area  and  several  recreational  sites.  rh<  bed  material  • nsisl  f and 

an  1 f i n» - ;ra irels,  and  the  :hanm  radienl  f this  reach  f th<  M Ls- 

sippi  River  is  approximate  y . fl  mile.  . h<  lischarges  f rec  rd 
(Oct  ber  19’7  to  the  present  are:  maximum  - 535,000  cfs;  mean  - 
1 > ■ fs ; and  rainiraun  - ' ,9<  :fs.  Streai  ’ u 7 affected  b;  numer  .. 

navigation  dams  and  reserv  irs  in  the  upper  Mississippi  River  rur  in 

•ial  j :k  and  I an  lo.  • , as  well  as  occasional  M iri  River 
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flood  backwaters.  Overflow  of  the  banks  at  Alton  caused  by  Missouri 
River  flooding  occurred  during  19^3,  19^**,  19^7,  1951,  and  1973.  Flow 
is  affected  somewhat  by  ice  during  the  winter.  The  seven  suspended- 
sediment  loads  measured  during  the  period  of  record  (January  1975  to  the 
present)  ranged  from  3,770  tons/day  to  13^,000  tons/day.  No  mean  load 
has  been  computed  for  these  seven  values,  because  they  were  not  evenly 
distributed  throughout  the  year. 
station  chronological  record 

This  station  was  established  by  the  USGS  at  a gaging  station,  with 
a long  reliable  record,  in  January  1975  as  a part  of  the  National  Stream 
Quality  Accounting  Network  ( NASQUAN ) . Its  purpose  is  to  monitor  sedi- 
ment loads  in  the  Mississippi  River  upstream  from  the  confluence  of  the 
Missouri  and  Mississippi  rivers.  Sample  collection,  sample  laboratory 
analyses,  data  reduction,  and  data  publication  are  the  responsibility  of 
the  USGS  Missouri  District. 

Sample  and  data 
collection  procedures 

Information  regarding  the  collection  of  stream  velocity  measure- 
ments and  sediment  samples  is  identical  to  that  presented  for  the  Mis- 
sissippi River  sediment  sample  collection  station  at  Thebes,  Illinois, 
with  the  following  exceptions: 

a.  US JS  personnel  use  a US  P-6l  sampler  to  collect  sediment  sam- 
ples from  a boat. 

b.  Collection  of  water-quality  samples  for  determination  of 
chemical  and  biological  constituents  as  well  as  specific 
conductance  began  in  June  1968. 

. r< ‘am  gaging  at  the  Alt  n station  (mile  . 12.7)  is  a - >perativ< 
effort  »f  the  USGS  and  the  CE  St . Louis  District  (SLD) , but  t h*  ffi- 
cial  record  i :•  that  measured  with  the  USGS  recorder.  A tabulation 
the  various  gaging  and  recording  devices,  and  the  responsible  agencies, 
is  presented  below: 

Period Device  Used 

Missouri  -ind  1 1 I its 'is  '■  r i d.-y  ■ -mi  1 ! r ■ t i 

(Mile  POP. 8) 

1890  - 1 January  1917  Staff  page 

A 190 
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Period 


Device  Used 


U.  S.  Leather  Bureau  (now  National  '.■.’on' 
(Mile  202.8) 


1 January  1917  - Staff  gage 

20  March  1933 

USGS 

(Mile  202.8) 

20  March  1933  - present  Staff  gage 

16  November  1917  - present  Fisher-Porter  automatic 

digital  recorder  driven 
by  float  tape  (in  concrete 
shelter  of  Lock  and 
Dam  No.  26) 


SLD 

(Mile  202.7) 

11  July  19*+0  - present  Stevens  continuous 

recorder  later  replaced 
by  Stevens  long-listanc- 
recorder  ( in  control  house  f 
Lock  and  Dam  No.  26 ) 

An  auxiliary  gage  equipped  with  a Stevens  A-3(  rec  rder  dart- 
ford,  Illinois  (mile  196.8) , is  used  to  determine  fall  f r 
computation  at  a slope  station;  this  gag- • was  e;  tal  ish<  : n 

19U0,  and  prior  to  this  date,  various  comi  Lnal  i ns  ;ag<  . w<  r<  L. 
Periodic  instantaneous  discharge  measurements  are  made  from  the  Miss  ir ' 
and  Illinois  Bridge  and  Belt  Railroad  bridge  (mil< 

turbulent  at  the  bridge  and  is  greatly  affected  by  fl  ws  thr  ugh  ' ck 
and  Dam  No . 26 . 

Laboratory  sample  analysis 

Information  identical  to  that  presented  for  the  IVs  Moines  River 
sediment  sample  collection  station  at  At.  rancisvi]  ■ , 

Data  reduction  proodiiro.- 

Information  is  identical  to  that  presented  f r 'he  M >itn  . 

River  sediment  sample  collection  station  at  . 1 rancisville.  Miss,  uri  . 
Data  report ing  prop* -lures 

Information  is  identical  to  that  present* •!  f r 1 he  Mississippi 
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Lver  si  lament  sample  • Llecti  n station  at  Thebes,  Illinois.  He  ex- 
amples these  data  are  available. 
lenera-  Ini'  rna*  i 

sai  i Li  ■ Llected  at  this  station  since 

1975  are  a • . ’ * : raw  any  reasonable  conclusions  about  sediment 

ad  Lssippi  River,  this  st at i n is  pa rl 

the  tu  rk  and  will  continue  to  operate  Lndefil  a . • 

. ted  t fulfilling  the  long-term  objectives 


. itted  t fulfilling  the  long-term  objectives 

if  iete-ti  a •'  • water  juality. 

this  station  can  be  obtained  from:  U.  S. 

iter  •,  Geological  S irvej  , Wal  er  es  ir  :es  ivi  i n, 
I . . Box  3U0 » 103  Wesl  ltl  treet,  Rolla,  Missouri  651»01. 


SEDIMENT  SAMPLE 
COLLECTION  STATION 


SCALE  IN  MILES 


Figure  A72 . Site  location  for  Alton,  Illinois,  sediment  sample  collec- 
tion station  (Source:  Charts  and  upper  Mississippi  River  Naviga 
tion  charts,  U.  S.  Army  Engineer  Division,  North  Central,  Chicago, 

Illinois,  1072) 


Mississippi  River  at  Nans.  II  al , Miss.  uri 


-it  i ■ ).'i  i t-  i.t  i : cat  N 'i: 

OWDC  No.:  5U60U 

Agency  station  No.:  None,  only  name  is  used  by  agency 

Lat  itude/longi  tude : 391*321*/912llt9 

Agency  reporting  * o O'WDC:  NE 

i • r mi  : 3 • . Mile  i al  thi  :onfluence  f tl  " i s . : s Lppi 

: hi  rivers;  estai  i by  the  ' ii  L93  • 

fite  nescri ption 

■ ■ t . ■ L9<  , thi  sedii  ni  sampl<  : Llecti  n si  ti  n wa: 

>n  thi  n<  w— a bai  1 1 1 Wabash  Railr  I bridg  appr  ximately  . mill  I wn- 

strean  about  mi  ‘ron  its  presenl  | sition.  Sinci  L9<  , thi  sta- 

tion has  been  near  the  right  (or  Missouri)  bank  of  the  Mississippi  River 
■ thi  Mark  waii  Highwaj  Bridgi  (U.  . ' . i iy  - ■ , v ■ i • h ' ins  anni- 
bal.  Mis:  iri,  and  East  annibal,  Llin  is  (Figure  A73) . It  is  0.6  mill 
. wnsl  an  fri  m thi  N rf  Lk  and  Wi  stern  • i . waj  bridge  and  . .7  mile: 

. . ' ’ron  :k  and  No.  1 . ■ • w<  am]  ing  station  and 

md  ai  . . an  r i<  f sbs  'ged  wing  lams , ibmerged  and 

. ■ ; r bank  revetment , and  artificial  Levi  ng  1 tl  nks.  ari 

a number  of  scattered  commercial  iocks  and  recreational  sites,  uj  s.t.ivxu 
froi  ' ampling  tat  ion  a:  w<  Li  a:  tl  lannil  . urban  irea.  Limesl  m 

bedr  :k  x]  ed  ii  innel,  but  1 md  general  iccumu  te:  is 

ieepest  rtioi  . rhannel  rradienl  is  . ft  ile.  : ' - 

f r :ord  ' t thi  presenl  re:  maximum  - Ull* , ■ *s ; nd 

minimus  - , tfs.  1 ii  ihargi  Lvai  • . u ari  influ- 

nc  11  mi  legrei  bj  backwater  froi  :k  md  is  . . mill 
The  estimated  sediment  loads  of  record  (101*3  to  tin.  present)  are: 

tos  lay;  1 - 75*  tos  lay ; im  - 1, 

ton.  /day . 

■ ’ ta c i ■ ■!:  ■•nr-  ~ i ■ca.l  c >rd 

Nhis  station  was  established  in  l,;ll  by  the  CF  Hock  Island  I i.  - 
triet  HID)  t !'■  f-pri'S'-ntat.  iv  c*  the  farthest  downslreftr  reach  < f tb.e 
Mississippi  River  and*  r its  Jurisdiction. 


Till  1 < ”i4  i tl  was  chi \ en  1 • e.nu: 
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of  its  proximity  to  a station  with  a long-term  gaging  record.  Sample 
collection  and  data  reduction  are  the  responsibility  of  the  RID.  Sample 
laboratory  analysis  was  handled  by  the  RID  until  1967 ; since  1967,  the 
USG3  Sedimentation  Laboratory  at  Iowa  City,  Iowa,  has  analysed  the  sedi- 
ment samples.  N<  Ither  streamflov  nor  sediment  lata  hav<  ever  been  | ib- 
lished  in  any  form. 

Sample  and  data 
collection  procedures 

Information  regarding  sediment  sample  collection  procedures  is 
identical  to  that  presented  for  the  Des  Moines  River  station  near 
Tracy,  Iowa. 

Tiie  gaging  record  in  the  vicinity  of  Hannibal,  Missouri,  began  in 
L873  when  intermittent  measurements  were  taken  from  a stone  gage  (i.e.  a 
gage  with  notches  carved  into  the  limestone  formation  exposed  at  the 
river).  Daily  g age  readings  and  the  discharge  record  began  in  1878. 

The  following  tabulation  lists  the  gaging  and  recording  devices  used  in 
the  vicinity  of  Hannibal  during  the  period  of  record  and  the  agencies 
responsible  for  collecting  these  data: 


Berios 


Local ity 


Device  Used 


1871 

- 1913 

Wabash  Railroad  bridge  Ctone  gage 

(mile  307) 

1913 

- June 

1967 

Center  pivot  pier  of  Staff  gage 

Wabash  Railroad 
bridge  (mile  307) 

2D  July  1938 

- present 

ck  and  I am  No.  21  Stevens  Ty]  < 

continuous  water- 
stage  recorder 

June 

1967  - 

p resent 

Norfolk  and  Western  Enameled  staff  gage 

Railway  bridge 
(mile  309.8) 

i 

U.  Weather  Bureau 

now  National  Weather  fervid-' 

April 

1892  - 

1913 

Wabash  Railroad  bridge  Clone  gage 

(mile  307) 

(Continued) 

Period 


Locality 


Device  Used 


U.  S.  Weather  Bureau 

[now  National  Weather  Service)  (Continued) 


1913  - 12  June  19lU 


Center  pivot  pier  of 
Wabash  Railroad 
bridge  (mile  307) 


Staff  gage 


12  June  191^  - 
28  June  1931* 


Center  pivot  pier  of 
Wabash  Railroad 
bridge  (mile  307) 


Marvin  automatic 
river  gage 


28  June  193^  - 
7 April  1966 


Center  pivot  pier  oi 
Wabash  Railroad 
bridge  (mile  307) 


7 April  1 *'66  - present 


Hannibal  City 
Waterworks 
(mile  309.8) 


Type  A wire-weight 
and  vertical 
enameled  staff 
gages 

Bristol  resistance 
gage 


Flows  ver  1*  5,000  cfs  are  computed  using  the  rating  curve  deve - 
ped  f ■■  I bridge;  flows  of  ll 3,000  cfs  and  less  are  computed 

ng  ■ irvi  li  v . iped  for  Lock  and  Dam  No.  22  (mile  301.2). 
Labe  r-i1.  ."1",;  !*•  analysis 

Inf  r:\ati  n ir  identical  to  that  presented  for  the  Des  Moines 
unpl<  • . : t ion  station  near  1 racy , I wa. 

Data  r*'luc‘I  11  pr  - -edur*.-s 

Inf  rmat ion  is  identical  to  that  presented  for  the  Des  Moines 
r . li  enl  sample  collection  station  near  Tracy,  Iowa. 

Data  reporting  pr-.  iurer. 

Neither  the  daily  streamflow  nor  the  daily  suspended-sediment  load 
val  lea  a ; a Lish(  RII  , h wever , is  attempting  to  obtain  com- 

puter printout:-,  (for  in-uouse  use  at  present)  of  its  data  at  least  as 
far  l a ;k  as  1968.  As  : print  it  >h  rvm  as  F i g ire  . 

General  inf  mat. ion 


Information  concerning  thir  sediment  sample  collection  station  can 
bi  btained  from:  District  Engineer,  U.  S.  Armj  ngineer  District , :k 

- ■ , ydrau  Lcs  Secti  a , ' . jk  «i lilding,  ■ • • Island,  i: 

61201. 
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Figure  A73.  Site  location  for  Hannibal,  Missouri,  sediment  sample  col- 
lection station  (Source:  Chart  55,  Upper  Mississippi  River  Navigation 

Charts,  U.  S.  Army  Engineer  Division,  North  Central,  Chicago, 


Illinois,  1972) 


»«  r\j  fo  *r  r\ 
(\  <\i  IV  CM  <\< 


Mississippi  River  at  Keokuk,  Iow\ 


Station  identification 

OWDC  No.:  CE,  5^6lU ; USGS,  06825 

Agency  station  No.:  CE,  none;  USGS,  5^7^500 

Latitude /longitude : 1*02335/912225 

Agency  reporting  to  OWDC:  CE;  USGS 

River  mile:  363.9  (Mile  0 is  at  confluence  of  the  Ohio  and  Mississippi 

rivers;  established  by  the  CE  in  1930.) 

Site  description 

The  sediment  sample  collection  station  is  on  a slight  bend  of  the 
Mlssissip] i River  on  the  Toledo,  Peoria,  and  Western  Railroad  - ". 

Highway  2l8  Bridge,  which  joins  Keokuk,  Iowa,  and  Hamilt  n,  Ellin 
(Figure  AT 5 ) . It.  Ls  in  the  tailwater  >f  :ks  and  Dam  No.  19  and  the 
Union  Electric  Company  p<  verb  >us<  .•  mill  i iwnstream  fron  the  Ian  and 
0.1*  mill  1 wn  itrean  fr  n the  strean  paging  station  . Phe  Left 
Illinois)  bank  is  mpr  t<  :ted,  whili  the  ri  ;ht  >r  Iowa  bank  Ls  par- 
tially protected  with  riprap  revetment  along  the  right-of-way  of  the 
Jhicagb,  Burlingt  n,  and  Juincy  Railroad.  heri  are  *oncret<  walls  pro- 

tecting ' ■ ■ right  bank  along  the  I ck  - shaml  ers.  In  th<  Left  1 ank  at  thi 
foot  of  the  railroad-liighway  bridge  is  Montebello  State  Lark,  which  ice- 
boat launching  facilities.  Illinois  Stati  Highway  1 parallel!  thi 
bank  f r <. •'*  mile.  The  confluence  of  the  Des  Moines  -ir,  : Mis  i : : : 

rs  ■ hi  wa-1  tissouri  Stati  Line)  is  . . miles  lownstream.  - irbai 

and  industrial  areas:  of  Keokuk-Hamilton  extend  . mil upotream  a:,  i : vn- 
strean  fron  thi  ediment  ecti  n stati  n.  Limi  t i bedr  :k 
exposed  ii  thi  ihannel , bul  somi  sands  • Llect  : i thi  tr  . ■■  . 

;ra  lient  in  thi  vicinity  ft  ■ stati  n is  . ft/mile.  . - s’  es 

f record  Janua ry  1 - the  present  are:  maximum  - 3l*l* , ■ •'  : 

mean  - <.  , and  minitrur.  - , • ••  . . ->v.  ar-  ••  verm  i : -r.. 


.] 

t] 
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Station  chronological  record 

The  sediment  collection  station  was  established  by  the  CE  Rock 
Island  District  (RID)  in  19^3  near  a long-term  (since  1878)  stream  gaging 
station  as  an  intermediate  point  on  that  portion  of  the  Mississippi  River 
under  the  jurisdiction  of  the  RID.  In  October  197^*,  the  USG3  Iowa  Dis- 
trict established  a monthly  water-quality  sampling  station  at  this  loca- 
tion as  part  of  the  National  Stream  Quality  Accounting  Network  (NASQUAN). 
Stream  gaging  is  the  responsibility  of  the  Union  Electric  Company  (for- 
merly the  Mississippi  River  Power  Company).  The  USGS  Iowa  District  is 
responsible  for  sample  collection,  sample  laboratory  analysis,  data  re- 
duction, and  data  publication  for  its  NASQUAN  station.  For  the  CE  sta- 
tion, sample  collection  and  data  reduction  are  the  responsibility  of  the 
RID;  sample  laboratory  analysis  was  handled  by  the  RID  from  19^3  through 
1967  and  by  the  USGS  Iowa  District  since  1967.  Sediment  data  have  never 
been  published  in  any  form  by  the  RID. 

Sample  and  data 
collection  procedures 

Information  regarding  sediment  sample  collection  for  the  CE  station 
is  identical  to  that  presented  for  the  Des  Moines  River  sediment  sample 
collection  station  at  Tracy,  Iowa. 

Once  a month  the  USGS  Iowa  District  makes  stream  velocity  measure- 
ments prior  to  collecting  sediment  samples  and  then  collects  three  to 
five  discharge-weighted,  depth-integrated  (ascending  trip  only)  verti- 
cals from  the  railroad-highway  bridge  (except  during  the  winter  when 
only  one  vertical  is  taken).  A US  P-6l  sampler  mounted  on  a Matthes 
crane  attached  to  a garden  tractor  is  used.  This  sampler  is  described 
in  Reference  la. 

: ••  gaging  rec  rd  Ln  the  vicinity  of  Keokuk,  Iowa,  began  in 
The  tabulation  below  summarizes  the  gaging  and  recording  devices  used 
during  the  period  of  record  as  well  as  the  agencies  responsiblf  f<  r col- 
lecting these  data: 


A?  00 


T 


F er  ii ' i 


1 January  1878  - 
May  1913 

May  1913  - 
November  1957 


May  L913  - 1 


. v mber  l )5  if  - 
present 


1 January  1913  - 
present 


Locality 

RID 

Lower  end  of  '1 i Keokuk 
Lock,  Galland,  lova 
(mile  371.9) 

Tailwater  of  Lock:'  and 
Dai::  No.  10 
(mile  Vi.  0 

Tailwater  of  Lock.-  and 
Dam  No . 19 
(mile  363.9) 

Tailwater  of  Locks  and 
Dam  :.o.  Id 
(mile  363.9) 

•lire.  i .a:  i pi  i Ri  ver  i over  d 

now  ;d.i  . • 


Device  "an 


.'ton''  -an  marking.-, 
cut  into  rock 
formation ) 

ftaff  gage 


Brist  3 w<  ek  ..  rec  rding 
rare 

Ctevonr  Tyt  - - 
record( r 


upanv 

y 


Power  hour- e of  Dam  Id 
(mile  361..  ' 


1!  rati  i t.urbini  r , 
and  li  1 rated  riot 
rater 


Laboratory  ■■amnio  anaLyrir- 

; : f rma tion  regarding  the  analysis  f ampl<  from  thi  ' tatioi 
Ls  Identical  t that  pr  sented  for  the  Des  Mi  Lne:  Iver  Sediment 

:ti  stati  n near  Fra  :y  , 1 1 >wa . inf  rn  at  i 1 regarding  thi 
of  .’.ampler,  from  t. i i>  U.'TC  r tat  i on  in  identical  to  that  pror-eni  <-<i  r • 

*1  iar  River  sediment  samp]  • ■ t i tati  n at  '<  tar  Rapids , wa. 

Chemical  and  biological  analyrir-  are  run  by  tin  "Cdf  Central  La l ratory 
at  Doraville,  learria. 

Da*  -i  lu.’t  i ’i:  pr.  ■■■•<  ■ ■ 1 ■ 1 f. -r 

information  regarding  the  reduct  i • n . f ia t a :'r  :■  tic  .“  a*  ’ :.  d 

identical  to  that  presented  f r the  Der  M 'iner.  River  .•*•  iiment  rant  1 • 

• • ; n stati  n near  racy , v 1.  Fhe  USGS  wa  Districl  tomput 

suspended-s<  iiment  ad  ba  - 1 n thi  in  t nt  . ii  thargi  ir  . 

for  nly  the  days  tin  ram;  ler  are  taken;  tic  i i rcharre.  are  eh<-  t 
against  the  Union  Floe  trie  Company  valuer . 
atci  f ’i"  c * d tic  !_r  ■ • ^ l_ in 

No  sediment  lata  have  •■vr  i < • ti  ; u!  ii.  nod  in  it...  f ••••  i \ 'in  I , 


All)] 


but  Figure  AT*  ts  sampli  prinl  il  pr  v ' i<  : by  th<  . : fr  •••  its  files . 
The  USGS  publishes  th<  si  limenl  and  wat<  r-qualil  y lata  in  Reference  1*4 . 
Discharge  data  collected  by  Union  Eli  :tri  - ' mpanj  wi  ri  : iblishi  i 
annually  prior  to  IQbl  in  Ri  fi  rence  L(  and  since  1 M . in  ferenci 
faL  information 

: • i n c incerning  this  station  can  be  obtained  from:  I is- 

tricl  Engineer,  U.  . ' . lirmy  Engineer  District,  ■ ck  island,  Hy  a":  . . ' :s 
. :t  ion , Cl  :k  1 w<  r Building,  .■  ;k  island,  . Lin  is  6l  L;  r U. 

■ pari  mi  ail  f the  Interi  r , )e  ;ica]  >urv<  ;y , Water  Res  trees  ivisi  n , 

S O',  ilint  n Street,  P.  . Box  1 - , wa  iity , wa  >22b  . 


Figure  A75.  Site  loca 
station  (Source:  Char 
U.  S.  Army  Engineer  Di 
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Mississippi  Hive;-  at  : an  is, -~t 


I wa 


C tati eg  identification 
WDC  No  . : 5^603 

Agency  stati  >n  No.:  None,  only  name  is  . ed  bj 

hat i t ude / long i t ude : ^0^753/910539 

Agency  rep  rting  to  C:  CE 

liver  mile:  -..  Mile  0 is  at  the  confluence  of  the  hi  and 

Mississippi  rivers;  established  by  the  \ in  - >3  . 


■ "ite  description 

The  sediment  sample  collection  station  is  on  the  Chicag  , : ariir.s- 

t n,  and  . . i n :y  Railroad  bridge,  r .5  miles  1 wi  treai  ‘ron  and  Dai 

>.  L8  Figure  A ' ' . rhis  bridge  irosses  a relatively  straight  reach 
the  Mississippi  iver  and  i nks  lrlington  with  lulf]  rt,  Li  Is. 

■ rthur  Hi  ;h waj  3.  . ' . Hi  ;hway  - • is  L.l  mill  ipstream. 

; i m< stati  md  - :k  and  am  N . are  severs  sma]  t at  mari 
and  • mmer  :ial  i :ks  mainly  n t ;h<  right  wa  bank.  irtifici 

levees  parallel  both  banks  between  the  sediment  station  and  the  dan..  : 
addition,  there  a number  of  win  - ian  • st  ..  submi  praj 

1 ank  1 r t >cti  n along  both  banks.  The  Burlingt  n urban  an  3 ind  1st ri 
areas  extend  ipstrean  ■ 1 th<  stati  n f r . ! "1  es.  u min  r t • t 1- 
taries  (Flint  River  and  Yellow  Spring  Creek  Diversion  Ditch)  enter  I 
right  bank  the  Missi  sippi  i v<  ■■  between  1 h<  sedimenl  tati  n and 
ai  1 Dam  No.  18.  Sands  constit  ite  the  ...  f th<  str b<  mate- 
rial at  irlington,  and  th  :hann<  radient  f t sissippi 

this  reach  is  . ft/mile.  nd  Lnimum  discharges  f record 

the  pre  ■ nt)  are  312,600  cfs  and  S :fs,  r< 
mean  discharge  value  is  available.  The  estimated  sediment  ads  f 
record  > • t the  presenl  are:  - , tom  lay;  m - 

30,000  t'  ns /day;  and  minimum  - 800  t us  lay. 

■ 'tati  n ciir  n d gi-nl  rec  rd 

The  sediment  sample  collection  stati  n was  established  in  I >■>.  by 
the  CE  Rock  Island  District  (RID)  as  an  intermediate  point  n tiiat. 


A205 


portion  of  the  Mississippi  River  under  its  jurisdiction.  This  station 
is  near  a CE  gaging  station  with  a long-term  record.  Sample  collection 
and  data  reduction  are  the  responsibility  of  the  RID.  Laboratory  sample 
analysis  was  handled  by  the  RID  until  1967;  since  1967,  the  USGS  Iowa 
District  has  analyzed  sediment  samples  at  its  Sedimentation  Laboratory 
in  Iowa  City,  Iowa.  Neither  discharge  nor  sediment  data  have  ever  been 
published  in  any  form. 

Sample  and  data 
collection  procedures 

Information  regarding  sediment  sample  collection  procedures  is 
identical  to  that  presented  for  the  Den  Moines  River  sediment  collection 
station  at  Tracy,  Iowa. 

The  gaging  record  in  the  vicinity  of  Burlington  began  in  1869, 
when  a permanently  mounted  staff  gage  was  placed  on  the  railroad  bridge 
(mile  403.1).  Discharge  records  began  on  1 August  1878.  Since  S< 
t ember  1937,  discharges  have  been  computed  using  the  slope  across  thi 
reach  fa  a ■ 5a  -■  in  the  tailwater  of  Lock  and  I am  No.  I mill 

1+10.1+)  and  an  auxiliary  gage  at  the  Burlington  City  Waterworks  (mile 
1+  5.3  ■ 1 tabu  iti  ; w present;  thi  gaging  and  r<  : rding  ievici 

used  in  the  vicinity  of  Burlington  during  the  period  of  record  and  the 
agencies  responsible  for  collecting  these  data: 

Period  Locality  Device  Used 


Chicago,  i-'ii-i  i n -t.  , • • I !■  i ,1  i noy  a : I r ■ - 1 


1869  - 1 August  1878 


Railroad  bridge 
(mile  1+03.1) 


.'tuff  gage 


J August  1878  - 1937? 


RID 

Railroad  bridge 
mill  • • . : 


Ctaff  gage 


8 August  1 1 >37  - present  Burlington  City  Water-  Cloven. • Typo 


w rks  - • 

and  tailwater  of 

I : ... 

(mile  1+10.I+) 


ree  -r.l’-r.' 


- 


| 


A,  ' 


1 


Peri  id 


Locality 


Device  Used 


U.  S.  Weather  Bureau 
(now  ilational  Weather  Service) 


1878?  - Railroad  bridge  Staff  gage 

28  November  1961  (mile  1+03.  l) 

28  November  1961  - 100  ft  downstream  Type  D resistance 

present  from  railroad  bridge  gage 

(mile  1+03.1) 

Laboratory  sample  analysis 

Information  is  identical  to  that  presented  for  the  Des  M lines 
River  sediment  sample  collection  station  near  Tracy,  Iowa.. 

Data  reduction  procedures 

Information  is  identical  to  that  presented  for  the  Des  Moines 
River  sediment  sample  collection  station  near  Iracy , «ra. 

Data  reporting  procedures 

Information  is  identical  to  that  presented  for  the  Missi  s..:ipj  i 
River  sediment  sample  collection  station  at  Hannibal,  Mi. nr  uri . 
sample  printout  (provided  by  the  RID)  is  shown  as  Figure  AYb. 

General  l~nf  mint  Lvn 

Enformati  n concerning  this  sediment  sang  Le  • Lection  stal 

be  btain  1 from:  : . S.  \n ly  Engine rict,  :k  and, 

Section,  Clock  Tower  Building,  Rock  Island,  Illinois  6l .'01 . 
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Figure  A7Y.  Site  location  for  Burlington,  Towa,  Sediment  sample  eollec 
tion  station  (Source:  Chart.  Upper  Mississippi  River  Navigation 

Charts,  U.  S.  Army  Engineer  Division,  North  Central, 

Chicago,  Illinois,  1972) 
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Mississippi  River  at  East  Dubuque,  Illinois 

Station  identification 
OWDC  No.:  5^612 

Agency  station  No.:  None,  only  name  is  used  by  agency 

Latitude/longitude : U22950/903850 

Agency  reporting  to  OWDC:  CE 

River  mile:  579-9  (Mile  0 is  at  the  confluence  of  the  Mississippi  and 

Ohio  rivers;  established  by  the  CE  in  1930.) 


Site  description 

The  sediment  sample  collection  station  is  on  the  downstream  side 
and  near  the  left  (or  Illinois)  bank  of  the  Illinois  Central  Railroad 
bridge,  0.8  mile  downstream  from  the  Wisconsin  State  line,  and  3-1  miles 
d wnstream  from  Lock  and  Dam  No.  11  (Figure  A79)-  This  reach  of  the 
Mississippi  River  is  straight  in  the  vicinity  of  the  station.  The  left 
bank  is  unprotected  and  the  right  (or  Iowa  bank)  is  protected  by  riprap 
■mi  ■ ncrete  floodwalls  along  the  Dubuque,  Iowa,  waterfront.  The  stream- 
bed  material  consists  of  sands,  and  the  channel  gradient  is  0.5  ft/mile. 
...  >nr  the  banks  >f  the  river  near  the  station  are  the  urban  and  indus- 
trial areas  of  Dubuque  and  East  Dubuque.  Upstream  from  the  sediment 
station  for  1 mile  are  several  small  commercial  boat  docks  and  recrea- 
te nu.  marinas  (right  bank).  The  Burlington  Northern  Railroad  runs 
para . Lei  t the  river  along  the  left  bank  and  upstream  from  Lock  and  Dam 
N . 11.  Several  submerged  wing  dams  have  been  placed  perpendicular  t 
• : anks  between  the  sediment  station  and  Lock  an  I No.  ... 

The  discharges  of  record  (October  1873  t the  present)  are: 

maximum  - d0k,500  cfs;  and  minimum  - 6,500  cfs.  No  mean  lis  -■ 

le  estimated  sedi m< :n1  ad  f r 1 are:  maxin  im  - 

- , ■ ■ ns  : j 1 7 ; mean  -11,  ' ns  lay;  and  Lnimui  - t ns  lay. 

.'tati  -n  chr  n -1-  gical  rec  r i 

This  sediment  station  was  established  in  19^?  by  the  'E  R ck 
Island  District  (RID)  t be  representative  of  the  farthest  upstream 
reach  f the  Mississippi  River  under  its  .Jurisdiction.  It  is 


in  a 


railroad  bridge  with  a gage  with  a long-term  record.  Sample  collection 
and  data  reduction  have  been  the  responsibilities  of  the  RID  throughout 
the  period  of  record.  Sample  laboratory  analysis  was  handled  by  the  RID 
prior  to  196?  and  by  the  USGS,  Iowa  City,  Iowa,  since  1967.  Sediment 
and  discharge  data  have  never  been  published  in  any  form. 

Sample  and  data 
collection  procedures 

The  information  regarding  sediment  sample  collection  procedures  is 
identical  to  that  presented  for  the  Des  Moines  River  sediment  sample 
collection  station  near  Tracy,  Iowa. 

The  stream-gaging  station  at  East  Dubuque,  Illinois,  was  estab- 
lished by  the  U.  S.  Signal  Corps  in  October  1873  when  a permanently 
mounted  staff  gage  was  installed  on  the  Illinois  Central  Railroad 
bridge  (mile  579-9).  The  tabulation  lists  the  gaging  and  recording 
devices  used  at  East  Dubuque  during  the  period  of  record  and  the 
agencies  responsible  for  collecting  these  data: 

Period  Device  Used 


U.  S.  Signal  Corps 

October  1873  - 1893  Staff  gage 

U.  S.  Weather  Bureau 
i now  National  Weather  Service) 

* October  1893  - present  Staff  gage 

t.  ? - present  Stevens  Telemark  gage 

I , mu 

jS,  1803?  - .'It  August  193U  Staff  gage 

2k  August  193^  - 8 November  193**  Canfield  wire-weight  -age 

8 November  1931*  - present  Steven.-  Type  f continuous 

water-stage  recorder 

Flows  of  less,  than  83,000  cfs  are  computed  using  a ratine  -urve 

: ed  for  and  am  No.  L,  and  f]  ws  f :f  nd  'eater 

are  computed  using  a rating  curve  prepared  for  this  railr  •ad  Vridg* 
s ite. 


* 1 


• j 

* I 


■2 


a;  ■ 1 1 


Laboratory  sample  analysis 

Information  is  identical  to  that  presented  for  the  Des  Moines 
River  sediment  sample  collection  station  near  Tracy,  Iowa. 

Data  reduction  procedures 

Information  is  identical  to  that  presented  for  the  Des  Moines 
River  sediment  sample  collection  station  near  Tracy,  Iowa. 

Data  report  in.-*  procedures 

Information  is  identical  to  that  presented  for  the  Mississippi 
River  sediment  sample  collection  station  at  Hannibal,  Missouri.  A 
sample  printout  (provided  by  the  HID)  is  shown  as  Figure  A80. 

General  in format  ion 

Information  concerning  the  sediment  sampling  station  on  the 
Mississippi  River  at  East  Dubuque,  Illinois,  can  be  obtained  from:  U. 

S.  Army  Engineer  District,  Rock  Island,  Hydraulics  Section,  Clock  Tower 
Building,  Rock  Island,  Illinois  61201. 
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SEDIMENT  SAMPLE 
COLLECTION  STATION 


Figure  A79.  Site  location  for  Fast  Dubuque,  Illinois,  sediment  s’lnj  :e 
collection  station  (Source:  Chart  No.  107,  Upper  Mississippi  River 

Navigation  Charts,  U.  S.  Army  Fngineer  Division,  North  Central,  'hicag 

Illinois,  1972) 
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Mississippi  River  at  McGregor,  Iowa 

Station  Identification 

OWDC  No . : None 

Agency  station  No. : 05389500 

Latitude/longitude : 430129/911021 

Agency  reporting  to  OWDC:  USGS 

River  mile:  634.8  (Mile  0 is  at  the  confluence  of  the  Mississip]  i and 

Ohio  rivers;  established  by  the  CE  in  1930.) 

Site  description 

The  sampling  station  was  established  in  July  1975  at  the  new  U.  S. 
Highway  l8  Bridge  that  connects  Marquette,  Iowa,  and  Prairie  du  Chien, 
Wisconsin,  across  a double  channel  of  the  Mississippi  River  (Figure  AS! ) . 
It  is  1.4  miles  upstream  from  the  stream-gaging  station  at  MeGreg<  r, 

Iowa,  and  13.2  miles  downstream  from  Lock  and  Dam  No.  Both  chann<  Ls 
carry  nearly  equal  flow,  but  the  west  (or  Iowa)  channel  that  is  narrower 
and  deeper  than  the  east  (or  Wisconsin)  channel  is  maintained  for  navi- 
gation. Between  the  sediment  sam]  Ling  station  and  Lock  and  Dam  . 
are  a series  of  submerged  wing  dams,  commercial  docks,  and  recreational 
sites.  Submerged  riprap  bank  protection  has  been  placed  along  sections 
of  the  right  bank,  but  the  left  bank  is  unprotected.  In  the  vicinity  of 
the  sampling  station  and  for  a distance  of  1.5  miles,  upstream,  h th  banks 
are  adjacent  to  the  urban  and  industrial  areas  of  Marquette-McGregor- 
Prairie  du  Chien.  Along  the  right,  (or  Iowa)  bank  from  mile  630.1  through 
mile  639. 3 is  the  Effigy  Mounds  National  Monument.  The  bed  mat-rial  is 
sand,  and  the  channel  gradient  is  •:). •■  ft/mile.  The  . -tage-di. -charge  rela- 
tion is  affected  by  backwaters,  from  the  Wisconsin  Riv-  r and  bock  and  ' am 
No . L0  (mile  6l5»  near  Suttenberg,  wa  . iischargi  f rec  rd 

( 1936  to  the  present)  are:  maximum  - '((  , >0  el’s ; mean  - 33,8/  of/;  and 

minimum  - 6,200  cfs.  No  estimates  of  sediment  load  are  available. 

,',t  at  jon  cilia 'lie  log  i cal  record 

This,  station  was  established  in  July  1975  by  the  US'lC  as  j art 
irer  Study , Dediment  and  r i ;rai  nter 
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effort)  and  was  operated  until  December  1975*  Sampling  was  resumed  in 
mid-March  1976.  Sample  collection,  sample  laboratory  analysis,  data 
reduction,  and  data  publication  are  the  responsibilities  of  the  U5GS 
Iowa  District,  Iowa  City,  Iowa. 


Sample  and  data 
collection  procedures 

Sample  collection  is  handled  by  paid  observers  under  contract  to 
the  USGS.  Twice  weekly  two  depth- integrated,  vertical  samples  are  taki  i 
in  the  west  (or  Iowa)  channel  with  a trailer-mounted,  electrically  oper- 
ated US  P-46  sampler  m<  lifii  i to  use  a US  P-6l  head.  Every  oth<  r v<  ■ 
three  depth- integrated  vertical  samples  are  collected  from  both  channels 
Spacing  between  verticals  is  proportional  to  channel  width.  Every  six 
weeks  the  USGS  Iowa  District  personnel  collect  equal-transit-rate  (ETR) 
cross  sections,  as  well  as  bed-load  (using  a Helley-Smith  sampler)  and 
bed-material  samples  from  both  channels.  Samples  were  collected  from 
July  to  December  1975  and  discontinued  during  the  winter  months.  Sam- 
pling was  resumed  in  mid-March  1976.  The  use  of  these  samplers  and  the 
ETR  method  are  discussed  in  Reference  la.  Sampling  will  continue  on  a 
long-term  basis. 

Discharges  are  computed  using  the  slope  between  the  base  gage  at 
McGregor  (mile  633.4)  and  an  auxiliary  gage  in  the  tailwater  of  Lock 
and  Dam  No.  9 (mile  647 . 5 ) • The  base  station  was,  estal  Lish<  i n 
15  May  1936  by  the  USGS  Iowa  District  (the  only  agency  ever  to  collect 
river  stage  data  at  this  locality).  The  auxiliary  gage  is  maintained 
in  cooperation  with  the  CE  St.  Paul  District  (SPD).  (The  SPD  personnel 
collect  the  gaging  lata,  and  th<  SG6  wa  . [strict  keeps  • ■ acl  lal 
rec  >rds . ) The  tabulation  I"  w presents  th<  'aging  and  r<  • rding  le- 
vices  used  at  both  McGregor  and  Lock  and  Dam  No.  9 during  the  period  >f 
record : 


Per  iod 

15  August  1936 
present 

15  August  1936  - 
31  May  1937 


Locality 

McGregor,  Iowa 

■ 633.4 

Tailwater  of  Lock 
and  Dam  No.  9 
(mile  647.5) 


Device  Used 

Stevens  A-3‘  water- 
stage  recorder 

Stevens  (?)  water- 
stage  recorder 


ALL 


1 June  1937  - 
1 June  1939 


Nonrecording  gage 


2 June  1939  - present 

? - present 
? - present 
1965?  - present 


Tailwater  of  Lock 
and  Dam  No.  9 
(mile  677.6) 

Tailwater  of  Lock  and 
Dam  No . 9 
(mile  67 7.5) 

McGregor,  Iowa 
(mile  633.7) 

McGregor , Iowa 
(mile  633 - L » 

McGregor,  Iowa 
(mile  633.7)  and 
tailwater  of  Lock 
and  Dam  No.  9 (mile 
677.5) 


Stevens  A-35  water- 
stage  recorder 

Staff  gage 

Enameled  staff  ga-’e 

Fisher-: ’orter  aut  ■ 
matic  digital 
recorders 


Laboratory  sample  analysis 

Suspended- sediment  concent rati  -n  are  being  run  n all  samples 
collected  at  this  station  by  the  USGS  Sedimentation  Lab  >rat  ry  at  T wa 
:ity,  I >wa . artic  e-sizi  ana  yses  are  run  n ><  eel  id  es. 

These  procedures  are  -utlined  in  Reference  lb. 

Pitta  reluct! .n  pr  ce  lures 

Sediment  I . rid  is  computed  using  the  suspended-sediment  c 'neentrn- 
tion  values  obtained  at  this  stati  >n  and  the  discharge  data  from  the 
McGregor,  wa,  paging  ;tati  n.  t trees  ivisi 

■ is  ised  1 lei Lne  th<  Load.  eferenci 

:coun1  f thi  lal  ’eduction  procedures . 

I 'i tit  rep-  ft  I : i. ~ 1 r ■■••lures 

All  discharge  lata  prior  to  1961  were  pub',  ished  annually  in 
'erenc  6.  )6l,  the  dischar  t 

eferenci  ■ , ■ , md  • . es<  lata  wi  be  ni  r i 

an  aul  mated  inf  rmati  n and  retrieval  pr  ?ram  | — iti  1 b;  1 SG  . 


Suspended-sediment  concent rati  m ai 
Reference  17  when  the  data  f r water 
'■erieral  inf  rmati  -n 

Although  this  station  has  uiy 


load  la*  a will  be  iubl ished  in 
* '■  are  1 it  ished. 

rt-ti  ni  r I,  Li 


u : jontinue  1 1 1 te  for  a time.  t 


data  on  the  sediment  load  in  this  reach  of  the  Mississippi  River. 

Additional  information  on  this  station  can  be  obtained  from: 

U.  S.  Department  of  the  Interior,  Geological  Survey,  Water  Resources 
Division,  UOO  South  Clinton  Street,  P.  0.  Box  1230,  Iowa  City,  Iowa 
522^0. 
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Mississippi  River  at  Winona,  Minnesota 

Station  identification 
OWDC  No.:  57083 

Agency  station  No.:  05378500 

Latitude/longitude : 770320/ 913815 

Agency  reporting  to  OWDC:  USGS 

River  mile:  725-7  (Mile  0 is  at  the  confluence  of  the  Mississippi 

and  the  Ohio  rivers;  established  by  the  CE  in  1930.) 

Site  description 

The  station  is  on  the  center  span  of  the  Burlington  Northern 
Railroad  bridge,  2.7  miles  downstream  from  Lock,  and  Dam  No.  5 A at 
Winona,  Minnesota  (Figure  A82).  Between  the  sediment  sampling  station 
and  Lock  and  Dam  No.  5A  are  series  of  submerged  wing  dams  on  both  the 
left  (Wisconsin)  and  right  (Minnesota)  banks  of  the  river.  In  addition, 
there  are  four  small  marinas,  a commercial  dock,  a recreational  site 
with  a boat  ramp,  and  a limited  amount  of  submerged  bank  protection. 

The  streambed  material  is  sand,  and  the  channel  gradient  is  0.6  ft/mile. 

The  discharge  at  low  and  median  stages  is  affected  to  some  extent 
by  regulation  from  navigation  dams  and  power  plants.  Flood  flow  is  not 
materially  affected  by  artificial  storage.  The  discharges  during  the 
period  of  record  (June  1928  to  the  present)  are:  maximum  - 268,000  cfs; 

mean  - 26,120  cfs;  and  minimum  - 2,520  cfs.  No  data  on  sediment  loads 
are  available. 

Stati  n chr.  'tv  -logical  record 

This  station,  a lonr-term  water-quality  station,  was  established 
as  a sediment  sample  collection  station  by  the  USGS  under  the  National 
Stream  Quality  Accounting  Network  (NASQUAN)  program  in  October  1977. 
Monthly  suspended-sediment  samples  were  taken  in  conjunction  with 
chemical  water-quality  samples. 

In  September  1975,  the  station  was  converted  t a daily  sediment 
sample  collection  station  under  Great  I River  Study,  Sediment  and  Erosio: 
Program.  The  purpose  of  the  study  is  to  monitor  rates  of  sedimentation 
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and  erosion  within  the  river  corridor.  The  USGS  Minnesota  District  is 
responsible  for  sample  collection,  data  reduction,  and  data  publication. 
The  USGS  Sedimentation  Laboratory  at  Iowa  City,  Iowa,  handles  analysis 
of  sediment  samples. 

Sample  and  data 
collection  procedures 

Daily  depth-integrated  suspended-sediment  samples  are  taken  by  a 
paid  observer  during  the  open-water  period  and  on  a weekly  basis  during 
the  winter  months  (December,  January,  February).  A depth-integrated 
suspended  sediment  sampler,  US  D-U9,  is  used  for  sampling.  The  62-lb 
sampler  is  suspended  by  cable-and-reel , which  is  attached  to  the  sedi- 
ment shelter  on  the  railroad  bridge.  The  USGS  personnel  make  suspended- 
sediment  measurements  using  equal-discharge-increment  methods  to  estab- 
lish a coefficient  to  be  applied  to  the  observer's  single  sample  (Ref- 
erence la). 

A Helley-Smith  bed-load  sampler  is  used  to  determine  the  bed  load. 
The  sampler  with  sediment  trap  bag  is  lowered  to  the  bed  of  the  channel 
and  left  there  for  2 min  or  longer,  depending  on  the  flow  conditions,  to 
collect  a bed-load  sample.  This  is  repeated  at  10  to  20  points  along 
the  stream  cross  section.  From  the  amount  of  material  trapped  in  the 
bag,  a rate  of  bed-load  transport  is  determined  as  described  under  "Data 
reduction  procedures." 

Several  agencies  have  collected  gage-height  data  in  the  vicinity 
of  Winona  since  1878.  Discharge  records  date  to  June  1928,  and  since  31 
March  1937,  discharges  have  been  computed  using  gage-height  differences 
of  this  (base)  gage  and  an  auxiliary  gage  in  the  tailwater  of  Lock  and 
Dam  No.  5A  (mile  728. k).  The  tabulation  below  lists  the  gaging  and 
recording  devices  used  at  Winona  and  Lock  and  Dam  No.  5A  since  the 
beginning  of  the  period  of  record  and  the  agencies  responsible  for 
collecting  these  data. 

Period Local  ity Device  Used 

Mississippi  River  Commission 

1878  - 1919?  Winona  (mile  725-9)  Nonrecording  gage 


1 

1 1 

i 


i 
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Period Locality Device  Used 

U.  S.  Weather  Bureau 
(now  National  Weather  Service) 


4 April  1919  - 1928? 


10  June  1928  - 
15  April  1931 

l6  April  1931  - 
12  November  1934 

13  November  1934  - 
present 


31  March  1937  - 
present 


1972?  - present 


1937?  - present 


Winona  (mile  725*9) 

uses 

Winona  (mile  725*9) 
Winona  (mile  725*7) 
Winona  (mile  725*7) 


Lock  and  Dam  No.  5A 
(mile  728.4) 

Winona  (mile  725*7) 
and  Lock  and  Dam 
No.  5A  (mile  728.4) 

CE  St.  Paul  District 

Lock  and  Dam  No . 5A 
(mile  728.4) 


Nonrecording  gage 


Nonrecording  gage 

Nonrecording  gage 

Friez  continuous 

water-stage  recorder 
later  replaced  by  a 
Stevens  A-35  recorder 
(about  1955) 

Freiz  continuous 

water-stage  recorder 
later  replaced  by  a 
Stevens  A-35  recorder 
(about  1955) 

Fisher-Porter 

automatic  digital 
recorders 


Stevens  A-35  water- 
stage  recorder 


Laboratory  sample  analysis 

Samples  are  analyzed  to  determine  suspended-sediment  concentration 
and  particle-size  distribution  by  the  USGS  laboratory  in  Iowa  City, 

Iowa  (Reference  lb). 

Data  production  procedures 

Sediment  data  are  reduced  by  the  Basic  Data  Section,  Water  Re- 
sources Division,  USGS,  St.  Paul,  Minnesota.  Computations  of  suspended- 
sediment  load  are  made  using  flow  data  and  the  concentration  data  in 
accordance  with  the  procedures  outlined  in  Reference  lc . Bed  load 
(tons  per  day)  is  computed  as  follows: 

nT  BLS  x CBW  x 24 


' 
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BL  = bed  load  (tons/day) 

BLS  = bed-load  sediment  (pounds)  per  hour  per  foot  of  channel 
bottom  width 

CBW  = total  width  of  channel  bottom  (ft) 

2h  = conversion  from  hours  to  days 
2000  = conversion  from  pounds  to  tons 

Therefore, 

TSD  = BL  + SL 

where 

TSD  = total  sediment  discharge  (tons/day) 

SL  = suspended-sediment  load  (tons/day) 

Data  reporting  procedures 

Sediment  and  discharge  data  are  reported  by  the  Basic  Data  Sec- 
tion, Water  Resources  Division,  USGS,  St.  Paul,  Minnesota,  and  will  be 
published  in  Reference  37.  A sample  of  these  data  for  this  station  is 
not  available. 

When  the  data  are  available,  separate  headings  will  be  provided 
for  suspended  sediment,  bed  load,  and  total  sediment  discharge  n a 
daily  basis.  in  addition,  the  data  will  be  stored  in  the  national  Wute 
Data  Storage  and  Retrieval  System  (WATSTORE)  and  the  Environmental 
Protection  Agency's  STORET  System. 

Discharge  data  for  this  station  are  also  published  in  References 
and  36.  N 

General  information 

Although  this  station  has  only  a short-term  sediment  record,  it 
will  continue  to  operate  for  a long  time  as  part  of  the  NASQUAN  and 
Great  River  I Study  Programs.  It  should  provide  useful  data  a the 
sediment  loads  in  this  reach  of  the  Mississippi  River. 

Information  on  this  station  can  be  obtained  from:  U.  S.  Depart- 

ment of  the  Interior,  Geological  Survey,  Water  Resources  Division, 

ATTN:  Basic  Data  Section,  Room  1033,  Post  Office  Building,  St.  Paul, 

Minnesota  55101. 
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Figure  A82.  Site  location  for  Winona,  Minnesota,  sediment  sample  collec- 
tion station  (Source:  Chart  No.  136,  Upper  Mississippi  River  Navigation 
Charts,  U.  S.  Army  Engineer  Division,  North  Central,  Chicago,  IlDinois, 

1972) 
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Missouri  River  at  Hermann,  Missouri 


Station  identification 

OWDC  No.:  CE,  5*4659;  USGS,  66939 

Agency  station  No.:  CE,  11;  USGS,  0693*4500 

Latitude/longitude:  38*4236/912621 

Agency  reporting  to  OWDC:  CE;  USGS 

River  mile:  97-9  (Mile  0 at  the  confluence  of  the  Missouri  and 

Mississippi  rivers;  miles  O-U98.U  established  by  the  CE  in 
i960,  and  upstream  from  mile  *498. *4  established  by  the  CE  in 
1972. ) 


5 

■< 

! 

i 
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Site  description 

The  sedlme  it  sample  collection  and  gaging  stations  at  Hermann, 
Missouri,  are  at  mile  97-9  on  the  Missouri  State  Highway  19  Bridge 
(Figure  A83).  The  left  bank  is  a fertile  floodplain  that  is  cultivated 
extensively.  Along  the  right  bank  is  a 70-ft-high  limestone  bluff;  the 
area  above  this  bluff  line  is  rocky  and  topographically  unsuited  for 
agricultural  activities.  Protecting  both  banks  are  series  of  spur  dikes 
at  various  angles  spaced  approximately  500  ft  apart.  These  dikes  are 
built  of  limestone  riprap  and  are  30  ft  wide  at  the  base.  Between  mile 
100.0  and  mile  101.0  along  the  left  bank  is  riprap  revetment.  There  is 
a significant  amount  of  barge  traffic  in  this  reach  of  the  river.  The 
nearest  downstream  docks  are  at  mile  97.8  and  mile  96.9,  and  the  nearest 
upstream  docko  are  at  the  mouth  of  the  Gasconade  River  (mile  10*4.7)  and 
at  Chamois,  Missouri  (mile  117*1).  River  industry  is  limited  principally 
to  loading  facilities  for  sand,  gravel,  and  fuels. 

The  streambed  material  consists  of  sand,  and  the  approximate  chan- 
nel gradient  in  this  reach  of  the  Missouri  River  is  0.9  ft/mile.  Flow 
has  been  partially  controlled  by  Gavins  Point  Dam  since  July  1955.  The 
natural  streamflow  and  sediment  loads  are  also  affected  by  numerous  Kan- 
sas River  Basin  diversions  (for  irrigation)  and  control  structures,  the 
majority  of  which  became  operational  between  1962  and  19b9.  The  tabula- 
tion below  summarizes  the  discharges  and  suspended-sediment  loads  for 
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this  station  for  three  periods:  (a)  beginnings  of  periods  of  record- 

1955  (period  prior  to  control  by  Gavins  Point  Dam);  (b)  1956-1969  (tran- 
sitional period  of  construction  of  Gavins  Point  Dam  and  the  various 
Kansas  River  Basin  control  structures);  and  (c)  1970-present  (period 
since  the  Kansas  River  Basin  control  structures  became  operational): 


Period Max  imum  Mean 

Discharge,  cfs 

1897  - 1955  676,000  79,500 

1956  - 1969  101,000  70,800 

1970  - present  189,000  119,100 

Suspended-Sediment  Load,  tons/day 

19l9  - 1955  8,310,000  663,200 

1956  - 1969  1,517,000  270,100 

1970  - present  2,970,331  275,100 


Minimum 


11,000 

6,210 

16,500 


10,120 

503 

3,118 


Station  chronological  record 

This  station  was  established  by  the  CE  Kansas  City  District  (KCD) 
on  19  August  1918  to  monitor  changes  in  sediment  loads  in  the  reach  of 
the  Missouri  River  prior  to,  during,  and  after  construction  of  the 
various  upstream  dams.  In  October  1971  this  station  was  made  a part  of 
the  National  Stream  Quality  Accounting  Network  (NASQUAN).  Sample  collec- 
tion was  the  responsibility  of  the  KCD  prior  to  1958,  and  since  that 
date,  the  samples  have  been  taken  by  personnel  of  the  USGS  Missouri 
District.  Sample  laboratory  analysis  was  handled  by  the  KCD  Laboratory 
from  the  beginning  of  the  period  of  record  through  May  1973;  since  May 
1973  the  CE  Missouri  River  Division  (MRD)  Laboratory  in  Omaha  has  ana- 
lyzed the  sediment  samples.  Data  reduction  and  data  publication  have 
been  the  responsibility  of  the  KCD  throughout  the  period  of  record. 

Cample  and  data 
collection  procedures 

Five  depth- integrated  vertical  samples  are  taken  at  least  once  a 
week.  The  sampler  is  mounted  on  a mobile  crane.  The  spacings  between 
the  verticals  are  computed  from  dis. charge  measurements  taken  prior  to 
sampling  by  the  U000.  The  verticals  pass  through  centroids  of  areas 
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that  pass  an  equal  discharge  (the  equal-discharge-rate  method,  see  Refer- 
ence la).  During  periods  of  high  flow,  as  many  as  two  or  three  samples 
a week  are  taken.  The  KCD  personnel  collected  the  suspended-sediment 
samples  from  U June  19^8  to  1953  with  a US  P-A6  sampler  and  from  1953  to 
I960  with  a US  D-l*9  sampler.  During  the  winter  periods  prior  to  i960, 
where  ice  interfered  with  the  sample  collection,  some  surface  grab  sam- 
ples were  taken  in  place  of  the  depth-integrated  verticals.  In  I960,  the 
USGS  Missouri  District  personnel  assumed  responsibility  for  sampling  and 
continued  to  use  the  US  D— U9  sampler  until  1967-  Since  1967 , the  US 
P-61A1  sampler  has  been  used  to  collect  one-way  (descending  trip  only) 
depth-integrated  vertical  samples.  In  1972,  the  US  P-61A1  sampler  was 
fitted  with  an  adapter  for  quart-size  plastic  bottles.  In  addition, 
since  October  1972,  the  USGS  has  been  using  the  US  P-61A1  sampler  to  col- 
lect monthly  point-integrated  verticals  with  five  to  seven  points  per 
vertical  for  particle-size  analysis;  bed-material  samples  are  taken  at 
each  vertical  with  a US  BM-5^  sampler.  These  samplers  are  discussed  in 
Reference  la.  Since  1963,  temperatures  of  the  samples  have  been  mea- 
sured. Collection  of  monthly  samples  for  analysis  of  chemical  and  bio- 
logical constituents  began  in  October  1969;  pesticide  sampling  began  in 
October  1970. 

The  gaging  station  at  Hermann  was  established  on  2U  April  1873  at 
mile  97-9.  The  following  tabulation  lists  the  gaging  and  recording  de- 
vices in  use  at  Hermann  during  the  periods  of  record  and  the  agencies 
responsible  for  collecting  the  data: 

Period  Device  Used 


CE 


2 U April  1873  - 
31  December  1899 


Inclined  staff  gage 


U.  S.  Weather  Bureau 
(now  National  Weather  Service) 


1 January  1900  - 
25  September  1930 

26  September  1930  - 
present 


Inclined  staff  gage  (OK  property) 

Canfield  wire-weight  gage 
(Continued) 
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U.  S.  Weather  Bureau 

(now  National  Weather  Service)  (Continued) 


30  January  1968  - 
present 


17  August  1928  - 
25  September  1930 

26  September  1930  - 
27  March  1932 

28  March  1932  - 
present 

21  December  1967  - 
present 


Stevens  Type  T-U  Telemark  gage  (driven  by 
manometer) 

USGS 


Inclined  staff  gage  (CE  property) 


Canfield  wire-weight  gage  (Weather  Bureau 
property) 

Stevens  A-35  recorder 


Fisher-Porter  automatic  digital  recorder 
(driven  by  manometer) 


Laboratory  sample  analysis 

Information  is  identical  to  that  presented  for  the  Big  Blue  River 
sediment  sample  collection  station  below  Tuttle  Creek  Dam,  Kansas. 

Data  reduction  procedures 

Information  is  identical  to  that  presented  for  the  Big  Blue  River 
sediment  sample  collection  station  below  Tuttle  Creek  Dam,  Kansas. 

Data  reporting  procedures 

Suspended-sediment  data  are  published  in  Reference  11.  Figure  A8U 
is  an  example  of  these  data.  Discharge  data  were  published  in  Ref- 
erence 12  from  the  beginning  of  the  period  of  record  through  1970 
and  in  Reference  32  from  1961  to  the  present.  Water-quality  data  have 
been  published  in  Reference  18  from  1970  to  the  present. 

General  L11  format  ion 

The  discharge  record  for  Hermann  is  considered  good;  the  sediment 
record  for  years  prior  to  1967  is  considered  fair,  and  after  that  date 
it  is  regarded  as  good.  Further  information  on  this  station  can  be 
obtained  from:  U.  S.  Army  Engineer  District,  Kansas  City,  Water  Control 

Section,  Hydrologic  Engineering  Branch,  Engineering  Division,  601  East 
12th  Street,  Room  8D*,  Kansas  City,  Missouri  6'-tl06;  or  U.  S.  Department 
of  the  interior,  Geological  Survey,  Water  Resources  Division,  P.  0.  Box 
3 ho,  103  West  Tenth  Street,  Rolla,  Missouri  65^01. 
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Figure  A83.  Site  location  for  Hermann,  Missouri,  sediment  sample 
collection  station  (Source:  Charts  Nos.  3 and  4,  Missouri  River 

Navigation  Charts,  Kansas  City,  Missouri,  to  the  Mouth,  U.  S.  Army 
Engineer  Division,  Missouri  River,  Omaha,  Nebraska,  1973) 
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SUSPENPEP  5E  D J mEnT  LOAP  - TONS 


MISSOURI  RIVER  AT  HERMANN.  MISSOURI 
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Figure  A8U . Example  of  sediment  data  for  Hermann,  Missouri  (Source: 
Suspended-Sediment  in  the  Missouri  River,  1965-19 69,  U.  S.  Army  Engineer 

District,  Omaha) 
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Missouri  River  at  Kansas  City,  Missouri 

Station  identification 
OWDC  No.:  5^661 

Agency  station  No.:  36 

Latitude /longitude : 3906^3/ 9^3516 

Agency  reporting  to  OWDC:  CE 

River  mile:  366.1  (Mile  0 is  at  the  confluence  of  the  Missouri  and 

Mississippi  rivers;  miles  O-U98.L  established  by  the  CE  in 
I960,  and  upstream  from  mile  ^98. U established  by  the  CE  in 
1972.) 

Site  description 

The  sediment  sample  collection  station  is  at  mile  365.5  on  the 
Armour-Swift-Burlington  highway  and  railway  bridge,  1.1  miles  downstream 
from  the  Kansas-Missouri  State  line,  and  2 miles  downstream  from  the 
confluence  of  the  Kansas  and  Missouri  rivers.  The  gaging  station  is 
upstream  from  the  sampling  station  (mile  366.1)  on  the  downstream  side 
of  the  right  pier  of  the  Hannibax  railroad  bridge  (Chicago,  Burlington, 
and  Quincy  Railroad).  Both  locations  are  shown  in  Figure  A85.  Along 
the  left  bank  is  a series  of  dikes  (some  submerged)  at  various  orienta- 
tions. Artificial  levees  parallel  the  left  bank.  The  right  bank  is 
protected  by  a combination  of  artificial  levees  and  floodwalls  (along 
the  Kansas  City,  Missouri,  waterfront).  Upstream  from  the  sampling  and 
gaging  stations  is  a signification  amount  of  commercial  and  industrial 
activity  on  both  banks  of  the  Kansas  and  Missouri  rivers,  including 
commercial  docks  (associated  with  agricultural,  petroleum,  and  manufac- 
turing interests,  stockyards,  and  numerous  arteries.  The  streambed 
material  consists  of  sands,  and  the  approximate  channel  gradient  in  this 
reach  of  the  Missouri  River  is  0.9  ft/mile.  Flow  has  been  partially 
controlled  by  Gavins  Point  Dam  since  July  1955.  The  natural  streamflow 
and  sediment  loads  are  also  affected  by  numerous  Kansas  River  Basin 
diversions  (for  irrigation)  and  control  structures,  the  majority  of 
which  became  operational  between  1962  and  1969.  The  tabulation  below 
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summarizes  daily  discharges  and  suspended-sediment  loads  for  this  station 
for  three  periods:  (a)  beginnings  of  periods  of  record-1955  (period 

prior  to  control  by  Gavins  Point  Dam);  (b)  1956-1969  (transitional  period 
of  construction  of  Gavins  Point  Dam  and  of  the  various  Kansas  River  Basin 
control  structures;  and  (c)  1970-present  (period  since  Kansas  River  Basin 
control  structures  became  operational: 

Period  Maximum  Mean  Minimum 


Discharge,  cfs 


1897-1955 

1956-1969 

1970-present 


573.000  55,300  1,500 

253.000  46,600  1*  ,730 

307.000  61,300  8,020 


Suspended-Sediment  Load,  tons /day 


191*8-1955 

1956-1969 

1970-present 


13,163,000  679,500  1,515 

6,238,000  213,500  319 

4,216,519  242,200  362 


Station  chronological  record 

This  station  was  established  by  the  CE  Kansas  City  District  (KCD) 
on  l4  May  1948  to  monitor  changes  in  sediment  loads  in  this  reach  of  the 
Missouri  River  prior  to,  during,  and  after  construction  of  the  various 
upstream  dams.  Sample  collection  was  the  responsibility  of  the  KCD  prior 
to  1968,  and  since  that  date,  the  samples  have  been  taken  by  personnel  of 
the  USGS  Missouri  District.  Sample  laboratory  analysis  was  handled  by 
the  KCD  Laboratory  from  the  beginning  of  the  period  of  record  through  May 
1973;  since  May  1973,  the  CE  Missouri  River  Division  Laboratory  in  Omaha 
has  analyzed  the  sediment  samples.  Data  reduction  and  data  publication 
have  been  the  responsibility  of  the  KCD  throughout  the  period  of  record. 

Sample  and  data 
collection  procedures 

Information  regarding  the  collection  of  sediment  samples  is  iden- 
tical to  that  presented  for  the  Missouri  River  sediment  sample  collec- 
tion station  at  Hermann,  Missouri.  Since  1963,  temperatures  of  the 
amples  have  been  measured.  N<  analysis  of  samples  for  chemical  and 
biological  constituents  and  pesticides  have  ever  been  made.  The  gaging 
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station  at  Kansas  City  was  established  on  21  April  1873  at  mile  365.9, 
at  the  foot  of  Delaware  Street.  On  5 January  1879,  it  was  moved  to  its 
present  location,  the  Hannibal  railroad  bridge,  mile  366.1.  The  follow- 
ing tabulation  presents  the  gaging  and  recording  devices  in  use  at 


Kansas  City  during  the  period  of  record  and  the  agencies  responsible  for 


collecting  these  data: 

1 j 

Period 

Device  Used 

CE 

21  April  1873  - 
U January  1879 

Staff  gage* 

j 

< 

1 

5 January  1879  - 
15  January  1886 

Staff  gage 

15  January  1886  - 
31  December  18 99 

Wire-weight  gage 

U.  S.  Weather  Bureau 
(now  National  Weather  Service) 

1 January  1900  - 
19  November  1928 

Wire-weight  gage  (CE  property) 

20  November  1928  - 
22  June  1932 

Chain  gage 

•; 

22  June  1932  - 

Canfield  wire-weight  gage 

jy 

1967  (?)-present 

Stevens  Type  T-U  Telemark  gage  (driven  by 
manometer) 

; 

uses 

j 

19  November  1928  - 
U May  1931 

Chain  gage  (Weather  Bureau  property) 

\ 

h May  1931  - 15  May 
191+7  (destroyed 
by  flood ) 

Stevens  A- 30  recorder  (driven  by  float) 

’ I 

J 

15  May  19^7  - 
28  February  19^8 

Canfield  wire-weight  gage  (Weather  Bureau 
property) 

ij 

28  February  19^*8  - 
H January  1965 

Friez  water-stage  recorder 

j 

1 

U January  1965  - 

Stevens  A- 35  recorder  (driven  by  man  meter) 

present 

V 

1965  (7)  - present 

Fisher-Porter  automatic  digital  recorder 
(driven  by  manometer) 

* Mile  365.9;  all  other 
366.1. 

gaging  and  recording  devices  i 'gated  at  mile 

1 

\ 

A233 



Hiver 


Laboratory  sample  analysis 

Information  is  identical  to  that  presented  for  the  Big  Blue 
sediment  sample  collection  station  below  Tuttle  Creek,  Kansas. 

Data  reduction  procedures 

Information  is  identical  to  that  presented  for  the  Big  Blue  River 
sediment  sample  collection  station  below  Tuttle  Creek,  Kansas. 

Data  reporting  procedures 

Information  is  identical  to  that  presented  for  the  Missouri  River 
sediment  sample  collection  station  at  Hermann,  Missouri,  except  that 
Figure  A86  is  an  example  of  Kansas  City,  Missouri,  data. 

General  information 

The  sediment  and  discharge  records  for  Kansas  City  are  considered 
good.  Further  information  on  this  station  may  be  obtained  from:  U.  S. 

Army  Engineer  District,  Kansas  City,  Water  Control  Section,  Hydrologic 
Engineering  Branch,  Engineering  Division,  601  East  12th  Street,  Room 
8L4,  Kansas  City,  Missouri  6L106. 


MISSOURI  RIVfrR  AT  KANSAS  CIT*.  PJSSCUR| 


SUSPENDED  SEDIMENT  LOAD 

- TONS 

HATER 

TEAR  OCT 

i960  - 

SEP  1909 

OCT 

NOV 

DEC 

JaN 

f F0 

APR 

PAT 

„UN 

JUl 

AUG 

SEP 

1 

36.7?c 

04,97o 

01.520 

14.09« 

17.28(1 

1 5 4 , 0 c (j 

205.800 

450*000 

726.500  1 

.27(1,000 

16*-. 7C0 

106. 

700 

2 

57.141 

01.83o 

61.690 

9.590 

1 7 , 0 4 f 

1 74 , 2C  0 

175,000 

335.000 

183.700  1 

353. 000 

154.3T0 

128. 

100 

3 

3 7.641. 

57.95c 

01.040 

0. 42* 

15.0OC 

213.900 

183.6QQ 

242.600 

15«.000  1 

1*2.000 

10 1 . 9f  0 

122. 

300 

4 

5ft. 7?i 

37,410 

37.730 

64  72 

15.000 

741. 3C0 

316.900 

196.000 

133. V00 

716.500 

149.900 

116. 

000 

3 

37,140 

60,210 

50.500 

9 14  8 

15.920 

750.200 

475.400 

160.600 

121.700 

455.800 

14n,600 

1 86 . 

900 

6 

66.13U 

62.620 

38.500 

14  2 00 

31.090 

248,200 

490,100 

175.100 

106.200 

314.800 

1*1.500 

103. 

boo 

7 

30.971 

63.97c 

5ft . 98  C 

18ft  7" 

06.300 

220,1-00 

42c. 000 

270.000 

9C.’00 

305.300 

12V.500 

728. 

200 

6 

39.39! 

66.190 

509  20 

709  00 

05.150 

1 0 9 , ft  C ft 

377,800 

437.300 

87.480 

302.900 

12ft.  e I'D 

722, 

000 

9 

67.671 

07,890 

4 3 120 

200  50 

08.200 

1 2ft . 30  0 

323.700 

560.200 

93.680 

406. 300 

123.700 

208. 

900 

10 

123. 10U 

71.220 

57  4 20 

170  10 

67,321) 

91.340 

26V, ?00 

469.600 

96.830 

531.200 

120.500 

1*7, 

900 

11 

122.10c 

70.730 

3 19  10 

14  130 

63,350 

72.770 

30b. 500 

330.800 

106.200 

631.600 

119,600 

100. 

7 0 0 

12 

96.24c 

77,99c 

2 55  10 

12  190 

75,09ft 

0ft, 460 

320,600 

251,400 

126.000 

047,600 
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Figure  A86.  Example  of  sediment  data  for  Kansas  City,  Missouri  (Source: 
Suspended  Sediment  in  the  Missouri  River,  1965-1969,  U.  S.  Army  Engineer 

District,  Omaha) 
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Station  identification 


OWDC  No.:  CE,  51662;  USGS,  66928 

Agency  station  No.:  CE,  11;  USGS,  O6818OOO 

Latitude/longitude:  39^510/9^5128 

Agency  reporting  to  OWDC:  CE;  USGS 

River  mile:  117.9  (Mile  0 is  at  the  confluence  of  the  Missouri  and 

Mississippi  rivers;  miles  O-I98.I  established  by  the  CE  in 
i960,  and  upstream  from  mile  I98.I  established  by  the  CE 
in  1972.  ) 


Site  description 

The  sediment  sample  collection  station  is  at  mile  117.9  on  the 
U.  S.  Highway  36  Bridge  linking  St.  Joseph  with  Elwood,  Kansas.  The 
St.  Joseph  stream-gaging  station  is  at  mile  118.2  on  the  left  abutment 
of  the  St.  Joseph  and  Grand  Island  Railroad  bridge  (Figure  A87 ) . Both 
the  right  (or  Kansas)  bank  and  the  left  (or  Missouri)  bank  are  protected 
with  a combination  of  dikes  and  revetment  (riprap).  An  artificial  levee 
parallels  the  entire  right  bank  along  this  reach.  There  is  an  artifi- 
cial levee  along  the  left  bank  upstream  from  the  sediment  and  gaging 
stations  above  mile  I50.I.  There  are  several  commercial  docks  serving 
the  barge  traffic  in  the  vicinity  of  St.  Joseph  urban-industrial  area 
(all  along  the  left  bank),  but  the  majority  of  these  are  downstream  from 
the  sediment  and  gaging  stations.  The  right  bank  is  less  industrialized 
than  the  left,  and  the  land  is  used  primarily  for  agriculture  (princi- 
pally grains).  The  streambed  material  consists  of  sands,  and  the  ap- 
proximate channel  gradient  in  this  reach  is  1 ft /mile.  Flow  has  been 
partially  controlled  by  Gavins  Point  Dam  since  July  1955-  The  dis- 
charges of  record  from  August  1928  to  July  1955  are:  maximum  - 397,000 

cfs;  mean  - 37,000  cfs;  and  minimum  - 2,300  cfs.  From  July  1955  to  the 
present,  the  discharges  of  record  are:  maximum  - 200,000  cfs;  mean  - 

12,000  cfs;  and  minimum  - 1,000  cfs.  The  daily  suspended  sediment  loads 
measured  from  June  1918  to  July  1955  are:  maximum  - 7,131,000  tons/day; 
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mean  - 55*1, 000  tons/day;  and  minimum  - 1,990  tons/day.  From  July  1955 
to  the  present,  the  sediment  loads  of  record  are:  maximum  - 1* , 300, 000 

tons/day;  mean  - 157,000  tons/day;  and  minimum  - Sib  tons/day. 
station  chronological  record 

This  station  was  established  by  the  CE  Kansas  City  District  (KCD) 
on  June  19^*8  to  monitor  changes  in  sediment  loads  in  this  reach  of  the 
Missouri  River  prior  to,  during , and  after  construction  of  the  various 
upstream  dams.  In  October  1973,  this  station  was  made  a part  of  the 
National  Stream  Quality  Accounting  Network  ( NASQUAN ) by  the  USES  Mi s- 
souri  District.  Sample  collection  at  the  CE  station  was  the  responsi- 
bility of  the  KCD  prior  to  1060,  and  since  that  date,  the  samples  have 
been  taken  by  personnel  from  the  USCS  Missouri  District.  Cample  lab- 
oratory analysis  for  the  CE  station  was  handled  by  the  KCD  Laboratory 
from  the  beginning  of  the  period  of  record  through  May  ll>73;  since  May 
1973,  the  CE  Missouri  River  Division  Laboratory  in  Omaha  has  analysed 
the  sediment  samples.  Data  reduction  and  data  publication  for  s:unples 
taken  at  the  CE  station  have  been  the  responsibility  of  the  KCD  through- 
out the  the  period  of  record.  The  USGD  handles  collection  and  analyses 
of  its  samples  and  reduces  and  publishes  the  data  (NASQUAN). 

Sample  and  data 
collection  procedures 

Information  repardinp  the  collection  of  sediment  samples  is 
identical  to  that  presented  for  the  Missouri  River  sediment  sample 
collection  at  Hermann,  Missouri. 

Since  1963,  temperatures  have  been  collected  with  each  suspended- 
sediment  sample.  In  October  1969*  the  USDS  be, can  collecting  monthly 
samples  for  chemical  analysis  at  mile  Mio.l,  near  the  raw-water  intake 
of  the  St.  Joseph  Water  Company  water  treatment  plant.  In  Aurust  loy.  , 
sample  analysis  for  pesticides  was  initiated,  and  in  October  197S, 
biological  analyses  were  bepun. 

The  paginp  station  at  St.  Joseph  was  established  on  19  June  Kos 
at  mile  )|1)8.S.  Tiie  tabulation  below  lists  the  rapine  and  recording 
devices  used  at  S>t.  Joseph  as  well  as.  their  periods  of  record  ml  the 


responr.  i i 1 e arena  i < e . 


Period 


Device  Used 


CE 


19  June  1872  - 30  April  1899  Vertical  staff  Rage 

30  April  1899  - 31  December  1899  Wire-weight  gage 


U.  S.  Weather  Bureau 
(now  National  Weather  Service 


1 January  1900  - 22  May  1910 
22  May  1910  - 15  March  1933 
l6  March  1933  - present 

1953  - present 


Wire-weight  gage 
Chain  gage 

Canfield  wire-weight  gage 
(USGS  property) 

Stevens  Type-1  Telemark  gage 
(driven  by  manometer) 


9 August  1928  - 15  March  1933 
21  October  1931  - 2k  March  1931 


l6  March  1933  - present 
16  March  1933  - present 
2k  March  1931  - 1965(?) 
1965(7)  - present 


USGS 

Chain  gage  (Weather  Bureau 
property) 

Stevens  A-30  recorder  (driven 
by  float ) 

Vertical  enameled  staff  gage 

Canfield  wire-weight  gage 

Stevens  A-35  recorder 

Fisher-Porter  automatic  digital 
recorder  (driven  by  manometer) 


Laboratory  sample  analysis 

Information  is  identical  to  that  presented  for  the  Big  Blue  liver 
sediment  sample  collection  station  below  Tuttle  Creek  Tam,  Kansas. 

Data  reduction  procedures 

Information  is  identical  to  that  presented  for  the  Big  Blue  H : \vr 
sediment  sample  collection  station  below  Tuttle  Creek  Dam,  Kansas. 

Data  reporting  procedures 

Information  is  identical  to  that  presented  for  the  Miss  uri  Diver 
sediment  sample  collection  station  at  Hermann,  Miss  iri,  except  that 
Figure  A88  is  an  example  of  St.  Joseph,  Missouri,  iata. 

General  inf  >rmat  L>  n 


The  sediment  record  for  St.  Joseph  is  considered  fair  by  *.  hi  : ” 
personnel,  especially  that  portion  prior  t 1967  when  sar.j  '.os  won- 
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collected  with  the  US  D-J*9  sampler.  The  KCD  personnel  believe  that  the 
suspended-sediment  concentrations  are  not  as  high  as  the  laboratory 
results  indicate. 

Further  information  on  this  station  can  be  obtained  from:  U.  S. 

Army  Engineer  District,  Kansas  City,  Water  Control  Section,  Hydrologic 
Engineering  Branch,  Engineering  Division,  601  E 12th  Street,  Room  8U U , 
Kansas  City,  Missouri  6U106;  or  U.  S.  Department  of  the  Interi  -r. 
Geological  Survey,  Water  Resources  Division,  P.  0.  Box  3^0,  103  West 
Tenth  Street,  Rolla,  Missouri  65^01. 
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Figure  A87.  Site  location  for  St.  Joseph,  Missouri,  sediment  sample 
collection  station  (Source:  Charts  No.  5^  and  55,  Missouri  River  Navi- 

gation Charts,  Sioux  City,  Iowa,  to  Kansas  City,  Missouri,  U.  S.  Army 
Engineer  Division,  Missouri  River,  Omaha,  Nebraska,  1973) 
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Figure  A88.  Example  of  sediment  data  for  St.  Joseph,  Missouri  (Source: 
Suspended  Sediment  in  the  Missouri  River,  1965-1969,  U.  S.  Army  Engineer 

District,  Omaha) 


Mi  is  tv  Mr  i River  at  Nebraska  City,  Nebraska 


station  identi  fioation 

OWDC  No.:  CE,  51>736;  USGC,  50381 

Agency  station  No.:  CE!,  951;  USG:' , 06807000 

Latitude/longitude:  1*01*055/95501*8 

Agency  reporting,  to  OWDC:  CE;  USGS 

River  mile:  581.8  (Mile  0 is  at  the  confluence  of  the  Missouri  and 

f 

Mississippi  rivers;  miles  0-1*98.!*  established  by  the  CE  in 
1060,  and  upstream  from  mile  1*98.1*  established  by  the  CE!  in 
1972 . ) 

Cite  description 

The  station  is  at  the  Waubonsie  Highway  Bridge  ( Nebraska-Iowa 
C'tate  Highway  2)  on  a straight  reach  of  the  Missouri  River  at  Nebraska 
City,  Nebraska  (Figure  A8p).  The  streambed  consists  of  sand  and  gravel, 
and  the  gradient  of  the  bed  is  approximately  0.8  ft/mile.  The  channel 
is  regulated  for  navigation  and  flood  control  and  is  not  subject  to  over- 
flow; it  is  stabilized  by  revetment  and  dikes  to  mile  753.0.  Upstream 
from  the  station  there  are  dikes  on  the  left  bank  and  revetment  on  the 
right  bank.  There  are  several  docks  0.5  mile  upstream  on  the  right 
bank.  The  Platte  River,  which  is  a major  sediment  carrier,  empties  into 
the  Missouri  River  33  miles  upstream  from  the  site.  Flow  has  been 
partially  controlled  by  Gavins  Point  Pam  since  July  1055-  'The  discharges 
of  record  from  1929  through  July  1955  are:  maximum  - !*]!*, 000  cfs;  and 

minimum  - 1 ,600  cfs.  No  mean  discharge  value  is  available  for  the 
period.  From  July  1955  t.o  the  present,  the  discharges  >f  record  are: 
maximum  - loo, 000  cfs;  mean  - '*1,130  cfs;  and  minimum  - o,V’l  cfs.  The 
sediment  loads  f record  (1057  to  the  present)  are:  maximum  - 1, ‘">0,000 


conducted  by  the  Omaha  District  (OD)  until  1 July  1971,  when  the  UPGL 
Iowa  District  took  over  under  contract  to  the  OD.  These  operations  are 
detailed  in  the  following  tabulation: 


Activity 

Sample  collection 


Sample  laboratory 
analysis 

Data  reduction 


Resr-onsible  Agency 
OD 

USGS  Iowa  District 

Missouri  River  Division 
Soils  Laboratory 
USGS  Soils  Laboratory 

OD 


US  (IS  Town  District 


Dates 

1 August  1957  - 
30  June  1972 
1 July  1972  - present 

1 August  1957  - 
30  June  1972 
1 July  1972  - present 

1 August  1957  - 
30  June  1972 
1 July  1952  - present 


Data  publication 


OD 

CE  Kansas  City  District 
USOS  Iowa  District* 


1957  - 1969 

1970  - present 
1 July  1972  - present 


* Data  are  also  available  from  WATSTORE,  an  automated  information 
retrieval  program  operated  by  the  USGS. 


Sample  and  data 
collection  procedures 

Samples  were  collected  by  the  OD  once  every  four  days  from  1 
August  1957  to  30  June  1972,  with  additional  samples  taken  during  high 
flows.  The  USOS  Iowa  District  began  collecting  samples  on  1 July  1972 
each  time  the  discharge  was  measured,  normally  twice  a week  during  the 
navi  Ration  season,  A Type-E  crane  is  used  to  lower  the  current  sami  Ling 


apparatus . 


Dates 


Details  are  tabulated  below: 

Type  of  Equipment 

Sample  Used 


Description  or  Purpose  of 
Procedure 


OD 


1957-19 


Point-and  US  P-U6 

depth-  sampler 

i ntegrated 


Samples  were  taken  on  10 
verticals.*  During  the 
first  three  weeks  of  each 
month,  point  samples  were 
taken  on  odd  verticals. 


( Cont.  i nued  ) 


* The  points  on  the  verticals  were  determined  by  Luby 
zontal  spacing:;  between  verticals  were  determined  by 
discharge-rate  method.  All  procedures  are  described 


tables;  the  hori- 
t.he  equal - 
in  Reference  la. 


A2)iL 


Date  a 


Description  or  Purpose  of 
Procedure 


fype  of 
Sump : e 


Equipment 

Used 


OD  (Continued) 


19bO-bU 


L965-  '2 


1965-72 


Depth-  US  P-76 

integrated  sami 1 t r 


Depth- 

integrated 

Point- 

integrated 


Bed 


US  P-bl  or 
US  P-62 
sampler 

US  P-6l  or 
US  P-62 


US  BM-5U 
sampler 


During  the  fourth  week, 
depth-integrated  samples 
were  also  taken,  two  on  odd 
verticals  and  one  on  even 
verticals.  (Samples  were 
taken  once  every  four  days, 
regardless  of  timing  by 
weeks. ) 

Depth-integrated  samples  were 
taken  every  four  days  on  odd 
verticals . 

Depth-integrated  samples  were 
taken  every  four  days  on  odd 
verticals . 

Point-integrated  samples  were 
taken  during  the  fourth 
week  of  each  month  on* even 
verticals. 

Random  samples  of  bed 
material  were  taken. 


USCiS  Iowa  District 


1972- 

present 

Point- 

integrated 

US  P-6l 
sampler 

1972- 

present 

Bed 

US  BM-5^ 

Depth-integrated  samples  are 
taken  at  three  verticals 
along  the  cross  section  to 
comprise  a set.  Temperature 
and  conductivity  are  noted 
for  all  samples. 

Samples  of  beu  material  are 
taken  once  each  month. 
Temperature  and  conductivity 
are  noted  for  all  samples. 


Gaging  in  the  vicinity  of  Nebraska  City  began  on  1 August  l8"8 
and  has  continued  since  that  date,  except  from  1 January  1900  to  Nov- 
ember 1917.  The  tabulation  below  presents  the  gaging  and  recording 
devices  used  during  the  period  of  record  and  the  agencies  responsible 
for  collecting  these  data: 


Period 


Locality 


Device  Used 


OD 


1 August  1878  - 
30  October  1888 

Downstream  from  Chicago, 
Burlington,  and  Quincy 
Railroad  bridge 
(mile  561.3) 

Inclined  masonary  ga. 

31  October  1888  - 
31  December  1899 

Chicago,  Burlington,  and 
Quincy  Railroad  bridge 
(mile  561.8) 

Cable  gage 

19637  - present 

Right  bank  upstream  from 
Waubonsie  Highway  Bridge 
(mile  562.6) 

Telemark  gage*  driven 
by  USGS  manometer 

Chicago,  Burlington,  and  Quincy 

Railroad 

November  1917  - 
12  August  1929 

Right  bank  upstream  from 
Waubonsie  Highway  Bridge 
(mile  562.6) 

Cable  gage 

12  August  1929  - 
27  June  1930 

Right  bank  upstream  from 
Waubonsie  Highway  Bridge 
(mile  562.6) 

Chain  gage 

27  June  1930  - 
1 August  1932 

Right  bank  upstream  from 
Waubonsie  Highway  Bridge 
(mile  562.6) 

Wire- weight  gage 

22  October  1931  - 
1 April  1963 

Waubonsie  Highway  Bridge 
(mile  561.8) 

Ree  >rding  gage 

1 August  1932  - 
19637 

Waubonsie  Highway  Bridge 
(mile  561.8) 

Wire- weight  gage 

1 April  1963  - 
present 

Right  bank  upstream  from 
Waubonsie  Highway  Bridge 
(mile  562.6) 

Stevens  A- 35 

recorder  driven  by 
manometer 

* Telemark  gage  is  also  used  by  National  Weather  Servi  :e. 

Lab'  'rat'  ,ry  sample  analysis 

Information  is  identical  to  that  presented  for  the  Royer  River 
(Blast  Fork)  sediment  sample  c<  llection  station  at  Denis  n,  I wa. 

Data  redact  i a pr^cedurer. 

Information  is,  identical  t that  presented  f r the  Boyer  River 
■.  F rk  sedi mi ;n1  ample  ■ Llecti  n stat j n al  Denis  n,  I wa. 


A:  das 


Data  reporting  procedures 

Sediment  data  are  published  in  Reference  11.  Figure  A90  is  an 
example  of  these  data.  Discharge  data  for  the  years  prior  to  1961  were 
published  in  Reference  12,  and  from  1961  to  the  present,  the  data  have 
been  published  in  References  15  and  23.  Data  are  also  entered  n the 
USGS  WATSTORE,  an  automated  retrieval  system. 

General  information 

Sediment  records  for  this  station  are  considered  to  be  good. 
Additional  information  on  this  station  can  be  obtained  from:  U.  Army 

Engineer  District,  Omaha,  Hydrologic  Engineering  Branch,  Water  Duality 
and  Sediment  Section,  Federal  Building,  Omaha,  Nebraska  68102;  r fr  m 
the  U.  S.  Department  of  the  Interior,  Geological  Survey,  T wa  District, 
UOO  South  Clinton  Street,  Iowa  City,  Iowa  522^0. 


Figure  A89.  Site  location  for  Nebraska  City,  Nebraska,  sediment  sample 
collection  station  (Source:  Chart  34,  Missouri  River  Navigation  Charts 

U.  S.  Army  Engineer  Division,  Missouri  River,  Omaha,  Nebraska,  1973) 
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OCTOOCO 

NOVEMBER 

oeccmber 

MEAN 

MEAN 

MEAN 

MfAN 

CONCEN- 

SEDIMENT 

MEAN 

CONCEN- 

SCOIMCNT 

MEAN 

CONCEN- 

sediment 

OISCHABOC 

TRATION 

discharge 

DISCHARGE 

TRATION 

DISCHARGE 

DISCHARGE 

TRATION 

DISCHARGE 

OAT 

icesi 

(NO/D 

ITONS/DAV) 

ICES) 

IMG/L) 

(TONS/OAV) 

ICESI 

IMG/L » 

1 TONS/DAv 

1 

51600 

1060 

166000 

30500 

369 

38600 

31600 

62? 

35800 

* 

53B00 

1300 

100000 

61200 

600 

66500 

31600 

675 

60300 

3 

50300 

072 

110000 

62600 

690 

56100 

31600 

570 

68300 

6 

60000 

730 

05000 

62100 

689 

78300 

31600 

692 

59600 

5 

60000 

550 

00500 

61500 

876 

96600 

31600 

793 

68100 

A 

65600 

560 

00200 

60900 

66? 

95200 

29900 

762 

59900 

7 

66500 

550 

07000 

61200 

769 

67600 

29500 

697 

55500 

• 

63000 

500 

00700 

60900 

720 

80600 

28100 

66  1 

66600 

9 

62700 

003 

00500 

60900 

66? 

73100 

27600 

611 

65200 

10 

60500 

1000 

163000 

60300 

600 

65300 

26100 

620 

67000 

11 

70200 

2620 

511000 

60000 

5?7 

56900 

28100 

636 

6A600 

12 

02200 

2600 

533000 

39700 

659 

69200 

27900 

637 

66000 

13 

00700 

1500 

270000 

39100 

397 

61900 

26600 

663 

51600 

1* 

53200 

1050 

151000 

39700 

613 

65700 

29000 

656 

51600 

15 

67500 

072 

112000 

61200 

770 

65700 

26600 

639 

69300 

10 

63000 

772 

90900 

60900 

563 

60000 

27700 

590 

66100 

17 

62700 

007 

79200 

39700 

65? 

68600 

27000 

551 

60200 

IB 

62100 

500 

07000 

60600 

570 

62500 

26600 

660 

36500 

IB 

61500 

530 

60600 

60000 

578 

6?600 

26600 

379 

25600 

20 

61200 

562 

00300 

60300 

666 

66700 

23200 

306 

19300 

21 

60000 

503 

00000 

63900 

570 

67600 

22000 

2 39 

16200 

22 

60000 

031 

00100 

69600 

1060 

165000 

21600 

226 

13100 

23 

30600 

007 

71000 

67000 

950 

123000 

21600 

532 

31300 

26 

30000 

025 

05500 

66100 

760 

96600 

23200 

257 

16100 

25 

30500 

552 

57600 

66000 

635 

76800 

256  00 

307 

21100 

20 

30500 

652 

67000 

66000 

666 

6?700 

25600 

315 

21600 

27 

30000 

660 

60)00 

60300 

561 

61000 

25600 

30? 

20700 

2B 

30500 

652 

67000 

37600 

696 

69900 

25900 

336 

23500 

2B 

37000 

562 

55500 

36600 

66? 

6?900 

26100 

366 

25600 

30 

37600 

500 

51600 

32100 

626 

36900 

25900 

350 

26500 

31 

37600 

302 

39000 

— 

— 

— 

26500 

26? 

18700 

TOTAL 

1660000 

— 

3576900 

1232300 

— 

2079300 

839700 

— 

1150900 

JANUARY 

EEBRUARV 

MARCH 

MEAN 

MEAN 

MEAN 

MEAN 

CONCEN- 

SEDIMENT 

Mf  AN 

CONCEN- 

SEOIMfNT 

MEAN 

CONCEN- 

SCOIMCNT 

discharge 

TRATION 

DISCHARGE 

DISCHARGE 

TRATION 

discharge 

OISCHARGE 

TRATION 

DISCHARGE 

OAT 

ICES) 

IMG/L) 

1 TONS/OAV) 

ICES) 

IMG/L  ) 

ITONS/DAV) 

ICES) 

(MG/L> 

ITONS/DAV 

1 

23200 

262 

15200 

37100 

636 

83900 

35100 

633 

60000 

2 

22300 

216 

13100 

37100 

856 

65500 

35100 

630 

59700 

3 

21800 

206 

12000 

35600 

62? 

79000 

366  00 

617 

57300 

6 

21600 

230 

1 3500 

33600 

775 

70700 

36600 

610 

57000 

5 

22300 

276 

16700 

33600 

736 

67300 

36)00 

607 

55900 

6 

21600 

289 

1 7000 

32600 

667 

60100 

36100 

593 

56600 

7 

21600 

261 

15200 

31100 

636 

53600 

33000 

577 

52700 

B 

21600 

239 

13900 

31600 

562 

69700 

33600 

565 

51300 

9 

21000 

210 

1 1900 

31600 

566 

66500 

33600 

56  7 

69300 

10 

20600 

190 

10600 

30600 

560 

66300 

33600 

56  3 

69300 

11 

19600 

179 

9570 

29900 

566 

66200 

33600 

56  0 

66700 

1? 

16600 

210 

10700 

30200 

555 

65300 

33600 

530 

66100 

13 

18S00 

276 

1 3900 

32100 

660 

55500 

36)00 

515 

67600 

16 

1 0500 

287 

16300 

36600 

760 

69500 

36  100 

500 

66000 

15 

10500 

250 

12500 

36100 

835 

61600 

36|00 

6 79 

66  100 

16 

20000 

190 

10300 

36100 

665 

66300 

33600 

663 

62000 

17 

26500 

165 

11200 

35600 

665 

85500 

33600 

650 

60600 

16 

31000 

159 

13300 

60000 

1060 

112000 

33600 

6 39 

39000 

19 

33000 

275 

26500 

66200 

1220 

166000 

33600 

635 

39200 

20 

32100 

650 

39000 

66500 

1020 

123000 

33600 

677 

63500 

21 

31100 

551 

66300 

63600 

1010 

119000 

36000 

56? 

50900 

22 

30800 

553 

66000 

61500 

950 

106000 

37100 

627 

62600 

23 

3)600 

556 

67)00 

37)00 

9)0 

9)200 

39*00 

723 

70900 

26 

31600 

557 

67500 

36100 

870 

6*800 

63900 

676 

106000 

25 

31600 

500 

67500 

36600 

628 

76900 

63000 

608 

93600 

26 

32100 

559 

60600 

32600 

758 

67100 

63900 

600 

96600 

27 

32600 

560 

60200 

32600 

666 

56800 

66500 

780 

93700 

?A 

32600 

550 

69600 

36600 

637 

59200 

63000 

6 35 

73700 

29 

32000 

620 

56900 

-- 

— 

-- 

63000 

52? 

60600 

30 

33600 

70? 

63700 

-- 

-- 

• • 

62700 

506 

56600 

31 

35600 

770 

76600 

•* 

*• 

— 

61500 

56? 

65200 

TOTAL 

012500 

- 

67?|70 

990700 

- 

2156300 

1 135  700 

- 

1621500 

gur 
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MISSOURI  RIVER  AT  NEBRASKA  (ITT,  NEtftfA  -CONTINUED 


SUSPENOEO-SEOIMENT  DISCHARGE.  RATER  TEAR  OCTOB C«  1573  TO  SEPTEMBER  l*7* 


APRIL 

MAY 

JUNE 

MEAN 

MEAN 

MEAN 

MEAN 

CONCEN- 

SEDIMENT 

MEAN 

CONCEN- 

SEDIMENT 

MEAN 

CONCEN- 

DISCHARGE 

TRATION 

DISCHARGE 

DISCHARGE 

TRATION 

DISCHARGE 

DISCHARGE 

TRATION 

OAV 

<crs» 

(MG/U 

troNS/OAri 

<cr  s» 

< MG/L  > 

(TONS/DAY) 

TCVSJ 

IMG/L> 

1 

*0000 

670 

72*00 

*1200 

5*0 

60100 

*2  700 

3170 

2 

*1800 

755 

85700 

*2100 

*50 

51200 

*1200 

2360 

3 

*1800 

8*0 

5*800 

*1800 

*38 

*5*00 

*0300 

1*10 

* 

*3000 

575 

113000 

*0500 

*37 

*8300 

35*00 

550 

S 

**200 

10*0 

12*000 

*0600 

*28 

*6500 

37*00 

7 30 

6 

*5100 

555 

116000 

35*00 

*15 

**600 

37*00 

570 

7 

**500 

708 

85100 

38500 

*38 

*5500 

35100 

800 

8 

**500 

725 

87100 

35*00 

*57 

*8600 

*1200 

1320 

0 

**800 

7*0 

85500 

*0000 

370 

*0000 

♦*500 

18*0 

10 

**500 

580 

65700 

35100 

3*8 

36700 

*2100 

1370 

1) 

*5100 

570 

65*00 

*0600 

503 

55100 

*2100 

1160 

1? 

*5800 

530 

65500 

*3300 

800 

53500 

**800 

1*30 

13 

*6100 

*♦5 

55*00 

**200 

850 

106000 

**500 

1620 

1* 

*7800 

660 

85200 

*1200 

800 

85000 

*3000 

580 

15 

*8200 

750 

57600 

*1500 

530 

10*000 

*3000 

882 

16 

*6*00 

620 

77700 

*0600 

820 

85500 

*1200 

758 

17 

*6*00 

578 

72*00 

*2700 

2*00 

277000 

*1800 

655 

18 

*5*00 

5*5 

66800 

*6*00 

2*80 

311000 

*1500 

650 

10 

*5800 

*72 

58*00 

71800 

8220 

1550000 

*0000 

612 

20 

**800 

500 

60500 

75000 

6520 

1*00000 

38200 

565 

21 

*5100 

575 

70000 

5030  0 

*130 

561000 

38SOO 

612 

22 

**800 

630 

76200 

*5200 

*000 

531000 

38200 

580 

23 

*5100 

660 

80*00 

*8200 

*550 

552000 

38200 

550 

2* 

**800 

618 

7*800 

*0500 

3000 

331000 

*0500 

500 

25 

*3000 

538 

62500 

*0000 

2120 

225000 

*3300 

1380 

26 

*2700 

*60 

53000 

*1200 

1200 

133000 

*0000 

1220 

27 

*2*00 

*25 

*8700 

**500 

1800 

216000 

36600 

800 

28 

*2100 

*70 

53*00 

**500 

1720 

207000 

37100 

652 

25 

*5800 

865 

107000 

*2*00 

1080 

12*000 

36800 

563 

30 

*3000 

567 

65800 

50000 

*260 

575000 

35600 

*03 

31 

— 

— 

— 

*8600 

*520 

553000 

•** 

TOTAL 

133*800 

— 

23*2000 

1350100 

— 

8670800 

1210600 

— 

JULY 

AUGU5T 

SEPTf  MHIR 

MEAN 

Mf  AN 

Mf  AN 

MEAN 

CONCEN- 

SE01 ME NT 

MEAN 

CONCEN- 

SE01MENT 

MEAN 

f ONC  f N - 

OISCHARGC 

TRATION 

DISCHARGE 

DISCHARGE 

TRATION 

DISCHARGE 

DISCHARGE 

TRAT  JON 

OAV 

<crs> 

(MG/L  » 

(TONS/OAVI 

<crs> 

<MG/t  > 

< 70NS/OA  Y ) 

(CVS) 

IMG/l  I 

1 

36100 

350 

38000 

36800 

386 

38*00 

36600 

*17 

2 

36600 

*10 

*0500 

37100 

*13 

*1*00 

37100 

*51 

3 

36100 

355 

30500 

30500 

*32 

**500 

37100 

*60 

* 

36*00 

*8* 

*7600 

37500 

*07 

*1600 

36600 

500 

5 

36100 

530 

51700 

37500 

355 

*0*00 

36*00 

573 

6 

35800 

512 

*5500 

30200 

382 

35*00 

3S600 

602 

7 

35000 

607 

58700 

37500 

3 70 

3 7500 

35*00 

60# 

8 

35800 

557 

57700 

37500 

300 

38500 

35600 

60S 

5 

35800 

588 

56000 

30500 

*10 

*35  00 

35*00 

508 

10 

35800 

507 

*5000 

*0600 

605 

66800 

35*00 

568 

11 

35800 

*10 

35600 

*0500 

050 

51500 

36100 

571 

12 

36*00 

353 

30600 

30000 

757 

83500 

30200 

761 

13 

36*00 

518 

50500 

37600 

750 

76100 

38S00 

817 

1* 

36100 

502 

*8500 

*0600 

500 

58  700 

30200 

652 

15 

35800 

*82 

*6600 

*0300 

002 

56000 

37*00 

560 

16 

35100 

*60 

*3600 

*2100 

516 

10*000 

36600 

457 

17 

35*00 

370 

35*00 

*0500 

0SO 

51500 

36*00 

365 

18 

36100 

31 1 

30300 

10000 

7*5 

70000 

36600 

*02 

15 

37600 

360 

36500 

37100 

6*  7 

6**00 

36800 

*02 

20 

37*00 

370 

3 7*00 

3610  0 

537 

52300 

36800 

*01 

21 

37100 

350 

35100 

35000 

*77 

*6100 

37100 

*10 

22 

36800 

*81 

*7000 

36100 

**S 

*1*00 

36*00 

155 

23 

36600 

530 

52*00 

36*00 

*25 

*2200 

36600 

358 

2* 

36*00 

510 

50100 

36100 

*77 

*6500 

37*00 

*10 

25 

36*00 

*88 

*0000 

3S800 

51* 

*5700 

37500 

*50 

26 

36800 

*67 

*6*00 

35000 

576 

55700 

17*00 

515 

27 

37100 

**8 

**500 

J5800 

5*0 

52200 

37100 

5)6 

28 

37100 

*32 

*3300 

36100 

*50 

**600 

17100 

511 

25 

37100 

*16 

*1  700 

36100 

350 

30000 

3 7100 

500 

30 

37100 

352 

35300 

36100 

333 

32500 

37100 

520 

31 

37100 

37? 

37300 

36)00 

32? 

31*00 

— 

TOTAL 

1128000 

— 

1386100 

1170700 

— 

1 75*100 

110*200 

TOTAL  DISCHARGE  VO R TEAR  (CVS-oatsi 

total  SuSPENOEO-SEOIMf NT  QISChawuE  FQR  »f Afl  (TONS* 
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Station  identification 

OWDC  No.:  CE,  5**735;  USGS,  67331 

Agency  station  No.:  CE,  801;  USGS,  06610000 

Latitude/longitude:  U11530/ 955520 

Agency  reporting  to  OWDC:  CE;  USGS 

River  mile:  613.9  (Mile  0 is  at  the  confluence  of  the  Missouri  and 

the  Mississippi  rivers;  miles  O-I98J*  established  by  the  CE 
in  i960,  and  upstream  from  mile  U98.I4  established  by  the  CE 
in  1972.) 

Site  descriptions 

Prior  to  1973,  the  station  was  at  the  Aksarben  Bridge*  (mile  615.9) 
on  a straight  reach  of  the  Missouri  River  at  Omaha  (Figure  A91 ) • The 
streambed  material  consists  of  sand  and  gravel,  and  the  gradient  of  the 
bed  is  approximately  0.8  ft/mile.  The  channel  is  regulated  for  naviga- 
tion and  flood  control  and  is  not  subject  to  overflow.  There  are  dikes 
on  the  left  bank  and  revetment  on  the  right  bank  above  the  bridge 
(pLaced  prior  to  establisliment  of  the  station).  On  18  October  1973,  the 
station  was  moved  to  its  present  location  (mile  6l3.9)  on  the  Interstate 
Highway  80  Bridge  (Figure  A9l).  The  present  site  is  on  a bend  in  tiie 
river  with  revetment  on  the  left  bank  and  submerged  dikes  on  the  right 
bank.  There  are  several  large  docks  upstream  from  the  station  on  the 
left  bank.  No  tributaries  or  distributaries  influence  flow  near  either 
site.  Flow  has  been  partially  controlled  by  Gavins  Point  Dam  since  July 
1955.  The  discharges  of  record  (from  1928  to  July  1955)  are:  maximum  - 

369,000  cfs;  mean  - 28,000  cfs;  and  minimum  - 2,200  cfs.  From  July  195'.’ 
to  the  present,  the  discharges  of  record  are:  maximum  - 100,000  cfs; 

mean  - 29,000  cfs;  and  minimum  - it,800  cfs.  The  sediment  loads  of 
record  (from  1939  to  July  1959)  are:  maximum  - 8,500,000  tons/day; 

mean  - M*7,900  tons/day;  and  minimum  - 2,000  tons/day.  The  sediment 
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loads  of  record  (July  1955  to  the  present)  are:  maximum  - 3,170,000 

tons/day;  mean  - 79, *+00  tons/day;  and  minimum  - 1,780  tons/day. 
station  chronological  record 

The  station  was  established  in  1939  hy  the  CE  Omaha  District  (OD) 
to  study  the  degradation  of  the  Missouri  River.  Operations  were  con- 
ducted by  the  OD  until  1 July  1972,  when  the  USGS  Iowa  District  took 
over  under  contract  to  the  OD.  Operations  are  detailed  in  the  followinr 


tabulation : 
Activitj 


Responsible  Arenci 


Sample  collection  0D 

USGS  Iowa  District 


1 April  1939  - 30  June  1972 
1 July  1972  - present 


Sample  laboratory  Missouri  River  Division  1 April  1939  - 30  June  1972 


analys is 


Data  r<  luct  i i n 


Data  puli]  icat ion 


Soils  Laboratory 
USGS  Soils  Laboratory 

0D 

USGS  Iowa  District 


Kansas  City  District 

USGS  Iowa  District* 


1 July  1972  - present 

1 April  1939  - 30  June  1972 
1 July  1972  - present 

1939  - 1969 
1970  - present 
1 July  1972  - present 


* Data  are  also  available  from  WAT3T0RE,  an  automated  information  re- 
trieval program  operated  by  the  USGS. 

Sample  and  data 
collection  procedures 

Samples  were  collected  by  the  OD  once  every  four  days  from  1 April 
1»39  to  30  June  1972,  with  additional  samples  taken  durinr,  hirh  flows. 
The  U.'GS  Iowa  District  beran  collecting  samples  on  1 July  1972  each  time 
the  discharge  war  measured  (normally  twice  a week  durinr  the  navigation 
season).  Details  are  tabulated  below: 


Type  or 
Sample 


1939-1*8  Surface 


Equipment 

Used 


Description  or  Purpose  of  Procedure 


■1  i lk  To  attempt  to  correlate  surface  sedi- 

hottles  ment  concentration  with  the  concen- 
tration:1 obtained  from  point,  samples. 
Samples  also  were  taken  with  milk 
bottler,  durinr  heavy  debris  aril  ice 
flows  to  avoid  risk  of  losinr  a point 
sampler . 

( Pont inued ) 


Date 

Type  of 
Sample 

Equipment 

Used 

Description  or  Purpose  of  Procedure 

OP 

( Continued ) 

1939-48 

Point 

Omaha 

sampler 

Samples  were  taken  on  five  verticals* 
distributed  across  the  stream,  with 
three  samples  taken  on  each  vertical 
for  depths  less  than  10  ft  and  more 
(number  varies)  for  depths  over  10  ft 

1948-55 

Point 

US  P-46 
sampler 

Samples  were  taken  on  five  verticals, 
as  above . 

1955-59 

Point-  and 
depth- 
integrated 

US  P-46 
sampler 

Samples  were  taken  on  ten  verticals. 
During  the  first  three  weeks  of  each 
month,  point  samples  were  taken  on 
odd  verticals.  During  the  fourth 
week,  depth-integrated  samples  were 
also  taken,  two  on  odd  verticals  and 
one  on  even  verticals.  (Samples  were 
taken  once  every  four  days,  regard- 
less of  timing  by  weeks. ) 

1960-64 

Depth- 

integrated 

US  P-46 
sampler 

Depth-averaged  samples  were  taken 
every  four  days  on  odd  verticals. 

1965-72 

Depth- 

integrated 

US  P-6l 
or  P-62 
sampler 

Depth-integrated  samples  were  taken 
every  four  days  on  odd  verticals. 

1960-72 

Poi  re- 
integrated 

US  P-6l 
or  P-62 
sampler 

Point-integrated  samples  were  taken 
during  the  fourth  week  of  each  month 
on  even  verticals. 

1937-54 

Bed 

Drag 

bucket 

Random  samples  of  bed  material  were 
taken. 

1954-72 

Bed 

US  BM-54 
sampler 

USGS 

Random  samples  of  bed  material  were 
taken. 

r«wa  District 

1972- 

Depth- 

US  P-6l 

Depth-integrated  samples  are  taken 

pre- 

sent 

integrated 

sampler 

on  three  verticals  along  the  cross 
section  to  comprise  a set.  Tempera- 
ture and  conductivity  are  n<  >ted  for 
all  samples. 

( Continued ) 


* The  points  on  the  verticals  were  determined  by  Luby 
zontal  s pacings  between  verticals  were  determined  by 
discharge-rate  method.  Ail  procedure.'  .are  described 


tal  ; th<  ri- 
the  equal - 
in  Ref’erenc  la. 
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Date 


Type  of 
Sample 


Equipment 

Used 


Description  or  Purpose  of  Procedure 


USGS  Iowa  District  (Continued) 


Bed  US  BM-5^  Samples  of  bed  material  are  taken 

sampler  once  each  month.  Temperature  and 
conductivity  are  noted  for  all 
samples . 


During  the  time  when  samples  were  collected  at  the  Aksarben  Bridge 
(prior  to  1973),  a Type  E mobile  crane  was  used  to  lower  the  sampling 
apparatus.  A monorail  with  a winch  attached  has  been  installed  at  the 
1-80  Bridge  and  is  currently  used  for  the  sampling  operation. 

Gaging  in  the  vicinity  of  Omaha  began  on  10  April  1872.  The 
following  tabulation  lists  the  gaging  and  recording  devices  used  during 
the  period  of  record  and  the  agencies  responsible  for  collecting  these 
data: 


Period 


Locality 


Device  Used 


10  April  1872  - 
31  August  1878 


Union  Pacific  Railroad  Company 

Union  Pacific  Railroad  Cable  gage 
bridge  (mile  615.3) 

CE  (later  OP) 


1 September  1878  - 
26  April  1879 

Union  Pacific  Railroad 
bridge  (mile  615.3) 

Cable  gage 

27  April  1879  - 
20  May  1886 

Foot  of  Farnam  Street 
(mile  615.*+) 

Staff  gage 

21  May  1886  - 

l8  November  1886 

Union  Pacific  Railroad 
bridge  (mile  615.3) 

Cable  gage 

19  November  1.886  - 
9 March  1887 

Temporary  bridge  (mile 
not  known) 

Cable  gage 

10  March  1887  - 
28  February  1907 

Union  Pacific  Railroad 
bridge  (mile  615.3) 

Cable  gage 

1 - present 

Downstream  from  T-IBO 
bridge  (mile  615.9) 

Stevens  remote  regis- 
tering system 

U.  S.  Weather  Bureau  (now  National 

Weather  Service) 

1 March  1907  - 

Aksarben  Bridge 

Cha i n-and-we i ght  gage 

( Continued ) 
A25U 


Period 


Locality 


Device  Used 


Data  reporting  procedures 

Information  is  identical  to  that  presented  for  the  Little  Sioux 
River  sediment  sample  collection  near  Turin,  Iowa.  Figure  A92  is  an 
example  of  sediment  data  for  this  station. 

General  information 

Sediment  records  for  this  station  are  considered  to  be  good,  with 
the  possible  exception  of  the  samples  taken  with  the  Omaha  sampler.  The 
nozzle  on  this  sampler  is  in  the  shape  of  a right  angle,  and  the  intake 
is  positioned  perpendicular  to  the  stream  flow  during  the  sampling 
procedure.  There  is  some  question  as  to  whether  the  larger  sediment 
could  follow  the  streamlines  at  the  nozzle  intake. 

Additional  information  on  this  station  can  be  obtained  from: 

U,  S.  Army  Engineer  District,  Omaha,  Hydrologic  Engineering  Branch, 

Water  Quality  and  Sediment  Section,  Federal  Building,  Omaha,  Nebraska 
68102;  or  from  the  U.  S.  Department  of  the  Interior,  Geological  Survey, 
Iowa  District,  400  South  Clinton  Street,  Iowa  City,  Iowa  52240. 


Figure  A91.  Site  locations  for  Omaha,  Nebraska,  sediment  sample 
collection  station  (Source:  Chart  No.  25,  Missouri  River  Naviga- 

tion Charts,  U.  S.  Army  Engineer  Division,  Missouri  River,  Omaha, 

Nebraska,  1973) 
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Missouri  River  at  Sioux  City,  Iowa 


Station  Merit  i licit.  ion 

OWDC  No.:  CE,  5^73U;  USGS,  75^69 

Agency  station  No.:  CE,  701;  USGS,  06U86000 

Latitude /longitude : L229IO/962LL5 

Agency  reporting  to  OWDC:  CE;  USGS 

River  mile:  732.2  (Mile  0 is  at  the  confluence  of  the  Missouri  and 

Mississippi  rivers;  miles  0-498. h established  by  the  CE  in 
i960,  and  upstream  from  mile  L98.L  established  by  the  CE 
in  1972.) 

Site  description 

The  station  is  on  the  Combination  (U.  S.  Highway  77)  Bridge  on  a 
straight  reach  of  the  Missouri  River  at  Sioux  City,  Iowa  (Figure  A93). 

The  streambed  material  consists  of  sand  and  gravel,  and  the  gradient  of 
bed  Is  approximately  0.8  ft/mile.  The  channel  is  regulated  for  navi- 
gation and  flood  control  and  is  not  subject  to  overflow;  it  is  stabilized 
by  revetment  and  dikes  upstream  to  mile  753.0,  which  serve  to  deflect 
the  flow  to  midstream.  There  is  a marina  on  each  bank  0.5  mile  upstream 
from  the  station;  also,  the  Big  Sioux  River  empties  into  the  Missouri 
miles  upstream.  Flow  has  been  partially  controlled  by  Gavins  Point 
Dam  since  July  1955.  The  discharges  record  (1879- July  1955)  are: 
maximum  - 441,000  cfs;  mean  - 30,000  cfs;  and  the  minimum  - 2,500  cfs. 

r m Julj  L9  ' the  ] resent,  the  discharges  of  record  are:  maximum  - 

80,000  cfs;  mean  - 32,730  cfs;  and  minimum  - 5,000  cfs. 

.'t.ation  chronological  record 

The  station  war-  established  by  the  CE  in  1954  to  monitor  the 
sediment  contribution  of  the  Big  fioux  River  to  the  Missouri  River  and 
sontlnue  t stu  ly  the  legradat  i n ef  the  Vis:  -uri  River.  This  partic- 
ilar  :•!•"  was  isen  bi  :aus<  the  ■ I . . Highway  (7  Bridgi  was  the  nly 
bridge  crossing  the  Mi ssour i in  the  roach  of  the  river  from  Yankton, 

.Riuth  Dakota,  to  imaha , Nebraska  (190  river  miles),  that  war,  suitable  as 
li mi  ni  sair  pli  ■ Llecti  1 stati  n site.  perati  ns  weri  ■ nducti  I bj 


A.'fiO 


V 


\ 


the  CE  Omaha  District  (OD)  until  1 July  1972,  when  the  USGS  Iowa  Dis- 
trict took  over  under  contract  to  OD.  Operations  are  detailed  in  the 
following  tabulation: 


Activity 

Responsible  Agency 

Date 

Sample  collection 

OD 

1 October  195**  - 

30  June  1972 

USGS  Iowa  District 

1 July  1972  - present 

Laboratory  sample 

Missouri  River  Division 

1 October  195**  - 

analysis 

Soils  Laboratory 

30  June  1972 

USGS  Soils  Laboratory 

1 July  1972  - present 

Data  reduction 

OD 

1 October  195**  - 

30  June  1972 

USGS  Iowa  District 

1 July  1972  - present 

Data  publication 

OD 

195**  - 1969 

Kansas  City  District 

1970  - present 

USGS  Iowa  District* 

1 July  1972  - present 

* Data  are  also  available  from  WATSTORE , an  automated  information  re- 
trieval program  operated  by  the  USGS. 


Sample  and  data 
collection  procedures 

Samples  were  collected  by  the  OD  once  every  four  days  from 
1 October  195**  to  30  June  1972,  with  additional  sampler  taken  during 
high  flows.  The  USGS  Iowa  District  began  collecting  samples  on  1 July 
1972  each  time  the  discharge  was  measured,  normally  twice  a week  during, 


the  navigation  season.  Samples  are  taken  from  the  pedestrian  walkway  of 
the  Combination  Bridge  using  a Type  E mobile  crane  to  lower  the  sampling 


apparatus . 

Details  are 

tabulated  below: 

Date 

Type  of 
Sample 

Equipment 

Used 

Description  or  Purpose  of  Procedure 

OD 

195‘*-59 

Point-  and 
depth- 
integra- 

US  P-1*  6 
sampler 

Samples  were  taken  on  ten  verticals.* 
During  the  first  three  weeks  of 
month,  point  samples  were  taken  on 

ted 

( Cont 

i nued ) 

The  points  on  the  verticals  were  'determined  by  Luby  tables;  the  hori- 
zontal spacing  between  verticals  war  letermined  by  the  eqUal-discharge- 
rate  method.  All  procedures  are  described  in  Reference  la. 


A?6l 
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Type  of  Equipment 

Pate  ■ ’ ■ i::.;  . Use  : 1 o.'  v : ] ' I : eg  : :•  ■■  ■ : ■ 

OP  (Continued) 

odd  verticals.  During  the  fourth 
week,  depth-integrated  samples 
were  also  taken,  two  on  odd  verti- 
cals and  one  on  even  verticals. 
(Samples  were  taken  mce  every 
four  days,  regardless  f timing  by 
weeks . ) 

Depth-  US  P-46,  Depth-integrated  samples  were  taken 

integrated  US  P-49,  every  four  days  on  Id  verticals, 

and  US 
D-43 
samplers 

Point-  US  P-46  Point-integrated  samples  were  taken 

integrated  sampler  during  the  f >urth  week  if  each 

month  on  even  verticals. 

Bed  US  BM-54  Random  samples  if  bed  materia]  were 

sampler  taken. 

US'',;'  P'Wa  District 

1972-  Depth-  US  P-6l  Depth-integrated  samples  are  taken 

present  integrated  sampler  at  three  verticals  a]  ng  the  :ros: 

section  to  comprise  a set . Temper- 
ature and  c nductivity  are  measured 
for  all  samples. 

1972-  Bed  UP  BM-54  Samples  if  bed  material  are  taken 

present  sampler  ich  m nth.  temperature  and 

c nductivity  are  measured  f r all 
samples . 

laging  •:  t Si  uc  ' i ty  in  the  vicinity  f mile  r . 1 began  n Sep- 
■ • er  ' ' . h<  present  ;age  is  n the  Net  ra ska  side  f th<  ' mbina- 
ti  n Bridge,  the  same  t r : 1 ;< ■ fron  which  sediment  samples  ire  : ■ " ■ 1 

(mile  ■ . ■ . rhe  tat  llati  n s um  arizes  ' 1 paging  and  ri  : rding  i<  ices 
used  luring  the  period  ''  rec* u’d  and  the  agon.*  leg  ros|  unit  e r - 
looting  the.  e lata: 


1960-72 

1960-72 

1954-72 


. I 


* 

I 


■ 


2 September  1878  - 
7 November  1882 

1878?  - 26  October 
1888 

8 November  1882  - 
early  May  1883 

Early  May  1883  - 
26  October  1888 

26  October  1888  - 
31  December  1899 


Mouth  of  Perry  Creek  Staff  gage 


Foot  of  Pearl  Street  Staff  gage 

( supplementary ) 

Downstream  from  Perry  Staff  gage 
Creek 

Mouth  of  Perry  Creek  Staff  gage 


Chicago,  Minneapolis,  Cable-and-weight  gage 
and  St . Paul 
Railroad  bridge 

U.  S.  Signal  Corps 


1 July  1887  - 1*  August  Mouth  of  Perry  Creek  Staff  gage 
1889;  8 October  1889  - 
19  August  1890 ; 

21  October  1890  - 
31  August  1891 ; and 
lU  November  1891  - 
31  December  1899 

5 August  1889  - Foot  of  Douglas  Street  Staff  gage 

7 October  1889,  (temporary) 

and  20  - 31  August  1890 


1 September  1890  - 
20  October  1899 


Pacific  Short  Line 
Bridge  (now  Combina- 
tion Bridge) 


( temporary ) 


U.  S.  Weather  bureau  1 w d'a*.  i :.a  1 Weather  . tv  ! ••  ■ N 


1 January  1900  - 
31  December  1905 

1 January  1906  - 
30  September  1931 

; ;t  ber  L931  - 
13  February  L935 

l-'i  February  1935  - 
present 


I it -comber  19  3b 
present 


Mouth  of  Perry  Creek 
Combination  Bridge 
Combination  Bridge 
1 \ mbinat L a ;• ridge 


t -mbinat  i ■ >n  1 ri  1 re 
( font. i nu>'  i ' 


staff  gage 
Chain  gage 

Chain  an  i wei  ;h1  * - ;< 

Stevens  A- 35  water- 

stage  recorder  (driven 
by  man  ometer  since 
1961* ) 

Type  A wire-weight 


ACf)3 


Period 

Locality 

Device  Used 

U.  S.  Weather 

Bureau  (now  National 

Weather  Service) 

( Continued) 

18  September  1957  - 
present 

Combination  Bridge 

Stevens  Telemark  gage 
(driven  by  manometer 
since  19 61) 

USGS 

1 September  1928  - 
30  September  1931 

Combination  Bridge 

Chain  gage 

2 September  1931  - 
1 December  1936 

Combination  Bridge 

Chain-and-weight  gage 

l7  February  1935  - 
present 

Combination  Bridge 

Stevens  A-35  water- 
stage  recorder 
(driven  by  manometei 
since  196k) 

2 December  1936  - 
present 

Combination  Bridge 

Type  A wire-weight 
gage 

Laboratory  sample  analysis 

Information  is  identical  to  that  presented  f >v  the  Boyer  River 
(East  Fork)  sediment  sample  collection  station  at  Denison,  Iowa. 

Data  reduction  procedures 

Information  identical  to  that  presented  for  the  Boyer  River  (East 
Fork)  sediment  sample  collection  station  at  Denison,  Iowa. 

Data  reporting  procedures 

Sediment  data  are  published  in  Reference  11.  Figure  A9**  is  an 
example  of  these  data.  Discharge  data  for  years  prior  to  1961  were 
published  in  Reference  12,  and  for  196l  to  the  present  the  data  have 
been  published  in  References  15  and  23.  Data  are  also  entered  in  th< 

USGS  WATSTORE,  an  automated  information  retrieval  system. 

General  information 

Sediment  records  for  this  stati  n are  considered  * beg 
station  will  be  moved  100  ft  downstream  in  1978  after  the  new  Highway 
Bridge  is  completed. 

Additional  informatii  n on  this  stati  n ••an  be  'btained  fr  m: 

U.  S.  Army  Engineer  i.  strict,  maha,  ffyriroL  : ■ erii  Branch,  Wa  1 r 


A26I4 


Quality  and  Sediment  Section,  Federal  Building,  Omaha,  Nebraska 
or  from  the  U.  S.  Department  of  the  Interior,  Geological  Survey, 
District,  U00  South  Clinton  Street,  Iowa  City,  Iowa  52210. 


68102 

Iowa 


SCALE  IN  FEET 


2000 


2000 


4000 


Figure  A93.  Site  location  for  Sioux  City,  Iowa,  sediment  sample 
collection  station  (Source:  Chart  No.  5,  Missouri  River  Naviga- 

tion Charts , U.  S.  Amy  Engineer  Divisi  n.  Miss  iri  River,  taaha, 

Nebraska,  1973) 
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Figure  A9U.  Example  of  sediment  data  for  Sioux  City,  Iowa 
(Source:  Water  Resources  Data  for  Iowa,  197^,  USGS,  Iowa 

City,  Iowa)  (sheet  1 of  2) 
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■■■issouri  River  at  Yankton,  Youth  Dakota 

■ • •tt.i'  iji  i dent  i j cut ion 

OKi'C  No.:  5^*733 

Agency  station  No.:  621 

Lat  i t ude/ Ion  it  it  ude : 1»291 58  /97 . 3 37 

Agency  report int  to  OW DC:  Ct 

3 ' <Mi1'  ^ « th<  ■ nf:  f Missouri  „d 

Mississipi  : rivers;  nil,  s -k  )8.k  e st  al  : i >he  i by  tht  2 ii 

; " ’ 'i:!a  UP;  ' " « « ■ ■■  h >8,1.  estat  1 ishe  i by  the  ■; 

in  1972.) 


.iive ti : t ■ on 

rhe  >n  is  : the  U’  S.  Highway  8l  Bridge  at  Yankt  n,  3 lt> 

’ : ' ra ' ":i’  mav  '■  : ' - ercial  t raffi  • reach  f 

M±ss  Rive  " ■■  !ur<  A ■ '.  he  stre  ambed  mate  rial  • nsists 

5andS  gavels,  and  the  :hanne  1 gradi  >nt  is  approximate  Ly  . • - . 

ar(  no  revetments  >r  likes  in  the  vicinity  f the  stati  n. 

WSS  : ially  ' nt  - ‘ : : ^ F<  rt  Randall  : am  fr  m J ;...  19  .... 

: ‘ ‘ " ' J lly  ; ‘ ’ 'avins  int  Dam  ..  mile,  ipstre  an  has  • n- 

: iischarG(  • rh<  iischarges  - r ■ rd  pri  U , 

' r ' by  'avin  ' int  I an  -J  ily  . . are:  maxim  ... 

mean  “ 6’  cfs;  and  minimum  - » ' :fs.  re « ■ ily  19  - ■■ 


: reaent * th<  : : seharges  f re c >r  1 are:  max imum  - 


’’a" in 


' - lay.;  mean  • 


•f:  ; ' : min“  - 1 . -f-  . n - iiment  Load  f re  ■ rd 

1939“  : ' art  : maxilT  an  - 10,  , tons/ iay ; mean  - - - . 

: iay;  and  TDinimuir  - 2’T‘  ' ns  'day.  rhe  s,  lime  nt  loads  f r«  ■ r 

July  19  - - June  1969  are:  ma ximum  - l , t. ons /day;  mean 
* ' lay  ; an  1 minimun  - L(  f • ns  > ... . . 

■ * ''  f ' l.l'i  '!r  Y j ■•■tl 

:he  iitatlon  w'“*  established  in  1939  to  ttudy  krradation  - 
Miss  iri  1 iv<  r-  Afte  r July  , - , it  was  . : • „ nlt  r .. 

' ediment  : : : : assi«  - kvim  int  an  . ;<  iim<  ....  .......... 

: ' : '•  this  stati  n ■ . , ..  ....  ...  lat  . j . / 
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that  Gavins  Point  Dura  was  an  effective  sediment  trap.  During  th< 
period  thal  the  station  was  in  operation,  the  IE  taiaha  District  D) 

■ Llected  the  samples  and  reduced  and  published  the  lata . Phe 
Missouri  River  Division  (MRD)  Soils  Lai  ral  >ry  analyzi  1 the  samples. 

Sample  and  data 
collection  procedures 

Samples  were  collected  by  the  01  once  ev<  ry  four  lays  from  1 
April  1939  to  30  June  1969  with  additional  samples  taken  during  him 
flow.'.  Details  are  tabulated  below: 


Type  of 

Equi pment 

Dates 

Sample 

Used 

Descripti  n r irpose  f ; roc<  d ir< 

1939-51* 

Surface 

Milk  bottles 

To  attempt  to  correlate  rurface-redin.ent 

: one  ent r at i n w i 1 1 t h<  : o nc  en t r at i ons 
obtained  fr  at  [ ini  san  j Les.  San  pies 
also  were  taken  with  milk  bottler  lur- 
Lnc  heavy  debrir  and  ice  flows  to  avoid 
• : • risk  of  losi ng  a j tint  sam]  Ler. 

i >39-: :. 

Point 

Omaha 

Sam] les  wi  re  taken  n five  verti ca ! s* 

sampler 

listributed  acr  ss  th<  stri  am , with 
three  sampler  taken  on  each  vertical 

for  depths  lerr  than  1 ft,  and  more 
( number  varied)  f r depths  over  l ft  . 

19  -59 

Point- 

US  P-1+6  and 

San  pies  wen  • : . on  ten  verticals . 

and 

US  D-l+9 

Purine  the  first  three  week;  of  each 

depth- 

sampler;: 

month,  point  rumples  were  taken  on  odd 

into- 

trt  rl  i :als.  ur  Lng  the  f iurth  w< :ek. 

grated 

dej  t.h-  :nt,e. -rated  . -.ampler.  wt-»-e  ale 
taken,  two  on  odd  vertical.:  and  no  on 
■ ven  v<  rl  i :al:  . Sam]  1 < s w<  n - ak<  n 

nci  ev<  try  f tr  lay s,  r<  ;ardl< 
t iminc  by  Weeks.) 

1 H ) 

Depth- 

US  T1— 1+6  and 

Deptii- int  • ./'rated  cample s were  taken 

inte- 

US  P-1+3 

- ve ry  f ir  lay : n Id  verticals. 

crated 

samj  l era** 

1<  ' >-i ' > 

! oint- 

US  T -1+6 

Point- i nt< -crated  -u:.i  ler  were  • • ken  lur- 

inte- 

r:unpler** 

inr  the  fourth  week  of  each  month  -n 

crate  1 

even  vorticler. 

( ''  <;it  i 1 ^ 


* The  t inf  • )n  the  v<-rt  i •air  wer--  ieterminr.i  by  civ  ' al  the 

h"rir.otital  s|  IriPr  between  v< -rtioalr  war  h termined  by  the  equ.al- 
. ; ......  hod.  All  procedure:  r<  lescribed  in  Referene< 

**  The  • unpl  i tit*  .apt  ar.at  i.  war  1 twefed  with  a Type  mobile  crane. 
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Type  of  Equipment 
Date.'  :’:u::iie  Used 

1937-5**  Bed  Drag  bucket 

I95U-69  Bed  US  BM-5^ 

sampler 

Daily  gage  hi  i hts  at  the  U.  S.  Highway  83  Bridge  a;  Yankton 
(mill  .8  have  been  collected  since  2!  March  L873.  Phe  following 
tabulation  prereiitr.  the  gaging  and  recording  devices  used  at  this  sta- 
tion the  i iod  of  record  as  veil  as  thi  agencies  res]  nsibli  f r 

collecting  these  data: 

; or  i od  .'■•vice  r.-ed 

Weather  Bureau 

(now  ’.iational  Weather  Servict-) 

. r>  March  1973  - 7 November  1886;*  Staff  gager 
lo  March  1905  - 9 May  1908;  and 
7 August  1021  - 31  May  1931 

1 June  1931  - 20  September  193**  Chain  gage  (USGS  property ) 

21  September  193I*  - I'ype  A wire-weight  gage 

28  February  1963 

US' IS. 

i1  November  1930  - Shain  g age 

19  September  1932 

. 0 September  1932  - Steven.-  A-30  water-r.tafe  record*  r 

2U  October  193**  (driven  by  float'** 

13  ctober  1934  - 1961?  Staff  gage 

21  September  193**  - present  rypi  A wire-weight  ;ag<  National 

Heather  Service  proj  •-•rty) 

25  October  I93I*  - prerent  St.  even.  ■ A—  ■■  0 water-r.tage  recorder 

irivi-n  i y fl'  at,  later  replaced 
by  Stevens  A- - , recorder  driven 
by  manometer*- 

28  February  1 969  - present  Digital  water-. -tag*  recorder  driven 

\ y manometer! 

* tag*  height  r for  th<  peri  1 f Mj ■ - 

N member  l88f  wer  pul  shed  l ..  U.  S.  Si  1 
**  In  metal  shelter. 

+ In  concrete  house. 


Merer  i it  ion  I utaore  of  ! 'receuure 

Random  samples  of  bed  material  were 
taken . 

Random  samples  of  bed  material  were 
t aken . 
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Laboratory  sample  analysis 

The  MRD  Soils  Laboratory  analyzed  the  samples  for  suspended- 
sediment  concentration  and  bed-material  particle-size  distribution,  using’ 
the  methods  outlined  in  References  6-8. 

Data  reduction  procedures 

The  OD  computed  sediment  load  (tons /day)  from  the  suspended- 
sediment  concentration  reported  from  the  laboratory  analyses  and  the  dis- 
charge. The  data  reduction  procedure  was  automated  in  1905  using  the 
Kansas  City  District  load  program  (Reference  9). 

Data  reporting  procedures 

Suspended-sediment  load  were  published  by  the  OD  in  Reference  11. 
Figure  A96  is  an  example  of  these  data.  Discharge  data  were  published 
in  Reference  12  prior  to  1961  and  in  References  13  and  38  since  1961. 
General  information 

Sediment  records  for  this  station  are  considered  to  be  good, 
with  the  possible  exception  of  the  samples  taken  with  the  Omaha  sampler. 
The  nozzle  on  this  sampler  is  in  the  shape  of  a right  angle,  and  the 
intake  was  positioned  perpendicular  to  the  streamflow  during  the 
sampling  procedure.  There  is  some  quesl  i >n  as  to  whether  or  nol  thi 
larger  sediment  could  follow  the  streamlines  at  the  nozzle  intake. 

Additional  information  on  this  station  can  be  obtained  from: 

U.  S.  Army  Engineer  District,  Omaha,  Hydrologic  Engineering  I'ranch, 

Water  Quality  and  Sediment  Section,  Federal  Buil  ling,  maha,  I ra  >ka 
68102. 
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Ficure  A95.  Site  location  for  Yankton,  South  Dakota,  sediment  sample 
collection  station  (Source:  USGS  Quadrangle  Map  for  Gavins  Point 

Dam,  Nebraska-South  Dakota,  1968) 
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Figure  A96.  Example 

of  sediment  data 

for  Yankton, 

South 

Dakota 

(Source:  Suspended  Sediment  in  the  Missouri 

River 

, 1965 

-1969, 

U.  S.  Army  Engineer  District,  Omaha) 


Nishnabotna  River  at  Hamburg,  Iowa 


Station  identification 
OWDC  No.:  O676O 

Agency  station  No. : 06810000 

Latitude/ longitude:  it  037  57  / 953732 

Agency  reporting  to  OWDC:  CE 

River  mile:  11.0  (Mile  0 is  at  the  confluence  of  the  Nishnabotna  and 

the  Missouri  rivers;  established  by  the  CE  in  1939*) 


Site  description 

From  1939  to  1951,  the  station  was  on  the  Burlington  Northern 
Railroad  bridge,  which  crosses  a relatively  straight  reach  of  the 
Nishnabotna  River,  2 miles  northeast  of  Hamburg,  Iowa,  and  1.5  miles 
downstream  from  the  confluence  of  the  east  and  west  forks  of  the 
Nishnabotna  (Figure  A97 ) • This  stream  is  not  navigable  for  commercial 
traffic.  There  is  no  bank  protection,  and  frequent  bank  sloughing 
occurs.  The  streainbed  material  consists  of  silt  and  fine  sands,  and 
the  gradient  through  this  reach  is  approximately  0.8  ft/mile.  Sediment 
samples  were  occasionally  taken  from  the  U.  S,  Highway  275  Bridge,  which 
crosses  the  Nishnabotna  at  Hamburg,  The  Land  ipsi  r< am  is<  1 aim  . t 
exclusively  for  agriculture.  Annual  . Loss  erosi  n ipstreai 

fr  m the  station  is  3,000-6,000  tons/ square  mil*  . her*  ar<  1 rt*  1 

diversions  or  storages  of  water  above  this  station,  I lischarges 

record  (from  1928  t.o  1951)  are:  maximum  - 55,000  cfs;  mean  - ■«.  • -v ; 
and  mini mum  - b. 5 cf  . • sedimenl  ads  f rec  rd  are:  max  raun  - 

6,520,000  tons /day;  mean  - • , tons/day;  mil  Lmum  - ton/day. 

2 tat  ion  ciu~  mo  logical  nvo’.l 

The  sediment  sample  collection  station  was  established  by  tin  ’!• 
Omaha  District  (0D)  in  April  1939  as  part,  of  a program  ••  study  the  fea- 
sibility of  establishing  sediment  control  structures  in  the  Nishnabotna 
fh<  resulting  studj  w<  1 that  1 :aus<  ft  h*  Limenl 

ad  f 1 ii  hnai  tna,  sufficient  irea  for  a r i t w ild 

as  an  effective  sediment  trap  (for  a design  life  of  100  years)  was  not 


available.  The  OD  determined  in  1951  that  the  sediment  regime  in  this 
segment  of  the  Nishnabotna  was  sufficiently  well  defined,  and  thus,  the 
sediment  sample  collection  station  was  closed  in  September  1951*  During 
the  period  of  operation,  the  samples  were  collected  by  the  OD,  and  the 
data  from  the  laboratory  analyses  were  reduced  and  published  by  the  same 
office.  Laboratory  analysis  of  the  samples  was  conducted  by  the  CE 
Missouri  River  Division  (MRD)  Soils  Laboratory  at  Omaha. 

Sample  and  data 
■ollection  procedures 

Samples  were  collected  weekly  by  the  OD  from  1 April  1939  through 
30  September  1951.  During  the  periods  of  low  flow,  surface  samples  were 
taken  with  a milk  bottle.  During  periods  of  high  flow,  point  samples 
were  taken  with  an  Omaha  sampler  on  one  to  three  verticals.  The  points 
on  the  verticals  were  determined  by  Luby  Tables;  the  horizontal  spacings 
between  verticals  were  determined  by  the  equal-discharge-rate  method. 
Collection  procedures  are  described  in  Reference  la.  River  stage  was 
measured  using  a wire-weight  gage  from  1928  to  19^8  and  a Stevens  A-35 
recorder  from  19^*8  to  1951. 

Laboratory  sample  analysis 

The  MRD  Soils  Laboratory  analyzed  the  samples  for  suspended- 
sediment  concentration  using  the  methods  outlined  in  References  6-8. 

Data  reduction  procedures 

Suspended-sediment  load  (tons/day)  and  discharge  were  tabulated 
daily.  During  low  flows,  the  daily  sediment  load  and  discharge  were 
estimated  from  relations  prepared  for  this  site.  Hydrographs  were 
prepared  for  the  site  to  estimate  sediment  load  and  discharge  during 
high  flows. 

Data  reporting  procr  lures 

Suspended-sediment  load  (Reference  11 ) and  discharge  (Reference  1.' 
were  published  on  a daily  basis  from  1 Apiril  1939  through  30  September 
1951-  Figure  A98  shows  an  example  of  the  data  reported  for  this 
station. 

General  inf  rmati  ai 

Sediment  recv-rds  for  this  station  are  considered  t be  fair,  with 
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the  possible  exception  of  those  samples  taken  during  periods  of  heavy 
ice  flow  or  backwater  from  the  Missouri  River.  The  validity  of  the  sam- 
ples taken  with  the  Omaha  sampler  is  subject  to  some  question.  The 
nozzle  on  this  sampler  is  in  the  shape  of  a right  angle,  and  the  intake 
is  positioned  perpendicular  to  the  streamflow  during  the  sampling  proce- 
dure. There  is  some  question  as  to  whether  the  larger  sediment  could 
follow  the  streamlines  at  the  nozzle  intake. 

Additional  information  on  this  station  can  be  obtained  from: 

U.  S.  Army  Engineer  District,  Omaha,  Hydrologic  Engineering  branch. 

Water  Quality  and  Sediment  Section,  Federal  Building,  Omaha,  Nebraska 

68102. 
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COLLECTION  STATION 


SCALE  INI  MILES 


Figure  A97 . Site  1 rati  n p mi  irg,  I wa,  sedimeni  . as 
collection  station  (I'ource:  lener.-il  Highway  arid  Trane t rt 

tion  Map,  Fremont  "ounty,  I <wa,  Tiwi  I 'T ■.•irt.ment.  . :'r -t r . . ■ : 

tat  ion.  Dee  M inee,  I.  wi,  l,J7ii) 


yft-m  urn. 
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NISHNABOTNA  RIVET  near  H A Ml 
SUSPENDED  SEDIMENT  LOAD-TONS 


U R G,  IOWA 

Water  Year  Oct.  19^9  - Sept.  I$ft0 
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9 ishn.abotna  River  (East  Fork)  at  Red  Oak,  Tow a 

Site  identification  \ 

OTOC  No.:  52032  \ 

Agency  station  No.:  06809500 

Lutitude/longitude:  4l004l/95l407 

Agency  reporting  to  0WDC:  USGS 

River  mile:  37.9  (Mile  0 is  at  the  confluence  of  the  East  and  West 

Mishnahotna  rivers;  established  by  the  USGS  in  ctober  !•«  . . ) 

Site  description 

From  October  1962  to  September  1973,  the  station  war  in  the  center 
oft:  ' ilbaugh  Street  Bridge,  which  crosses  th<  East  Nishnal  tn;  : i v<  r 

al  Red  ak  (Figure  A99) • The  station  is  in  a straight  reach  of  thi 
river,  and  the  gradient  through  this  reach  is  4.67  ft/mile.  The  b<  1 ma- 
terial is  sandy,  and  the  stream  is  not  navigable  for  commercial  traffic. 
This  reach  is  regulated  for  at  Least  . 5 miles  above  and  . mile  be]  w 
the  stal  1 n.  station  is  at  the  downstream  end  of  flood  control 

workr,  consisting  of  dikes  and  levees  to  protect  the  city  of  Red  Oak. 
Annual  roil  loss  due  to  erosion  upstream  from  the  station  ir  3,000-t  ,000 
■ >ns /square  mile.  The  lischarges  of  record  (1918-1924,  1936  to  th< 
present)  are:  maximum  - 38,000  cfs;  mean  - 27^  cfc;  and  minimum  - 6 cfr. 
The  sediment  loads  of  record  (October  1<62  - September  1973)  are: 
maximum  - 970,000  tons/day;  mean  - 6,238  tons/day;  and  minimum  - 0.4 
ton/day . 

Stnt  ion  chr  biological  record 

The  sediment  station  was  established  in  October  196.  by  tin  :V 
I >wa  District  to  collect  samples  on  the  east  fork  of  the  Nishnal  tan. 

Its  'per  at  ion  was.  funded  by  the  Iowa  leological  Survey  t rtate  agency). 

The  station  was  in  a loessial  soil  area  subject  to  heavy  erosion 
: . r : n 5 ■ rm  events.  Another  station  was  established  n thi  wesl  for 

at  Randolph,  Iowa. 

The  Red  Oak  station  war  closed  in  September  1973.  During.  the 
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period  of  record,  the  USGS  Iowa  District  collected  and  analyzed  the 
samples  and  reduced  and  reported  the  resulting  data. 


Sample  and  data 
collection  procedures 

Collection  of  sediment  samples  was  begun  on  1 October  1962.  The 
observer  collected  daily  sediment  samples  during  normal  flow  periods 
and  at  more  frequent  intervals  during  high  flows.  All  samples  were 
depth-integrated  and  obtained  with  either  a US  D— h 3 sampler  (75  percent) 
or  a brass  bucket  (25  percent).  The  brass  bucket  was  used  to  obtain 
samples  during  the  winter.  One  bottle  was  obtained  for  each  sam]  Le , 
except  for  some  high  flows  when  two-bottle  samples  were  collected. 
Temperature  and  conductivity  observations  were  made  on  all  samples. 

The  US  D-U3  sampler  was  in  a metal  shelter  in  the  center  of  the 
Coolbaugh  Street  Bridge. 

The  USOS  Iowa  District  began  gaging  in  the  vicinity  of  Red  Oak 
on  22  May  1918  and  discontinued  its  operation  on  5 July  1925.  This 
agency  resumed  gaging  operations  on  29  May  1936.  Th<  following  tabula- 
tion summarizes  the  gaging  and  recording  devices  used  at  Red  Oak  on  the 
Coolbough  Street  Bridge  during  the  period  of  record: 


Period 

Locality 

Device  Used 

22  May  1918  - 
U July  1925 

Mile  37.9 

Chain  gage 

29  May  1936  - 
12  May  1966 

Mile  38.it 

Canfield  wire-weight  gagi 

29  July  1939  - 
12  May  1966 

Mile  38.lt 

Water-stage  recorder 

22  March  1951  - 
ll  November  1952 

Mile  38. it 

Canfield  wire-weight  gage 

13  May  1966  - 
present 

Mile  37.9 

'Type  A wire-weight  gage 

13  May  1966  - 
present 

Mi le  37.9 

Stevens  A- 35  water-stage 
recorder  (driven  by 
manometer ) 

13  May  1966  - 
present 

Mile  37.9 

Digital  punch-tape  water- 
stage  recorder* 

* With  attachment  that 
■ in  teleph  ne. 

enables  query  by 

National  Weather  Service  by 

' 
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baUu-atory  sample  analysis 

Information  in  identical  to  that  presented  for  the  Cedar  River 
sediment  sample  collection  station  at  Cedar  Rapids,  Iowa. 

Data  reduction  procedures 

The  concentrations  obtained  at  the  station  were  plotted  on  the 
gage-height  chart,  and  a smooth  concentration  curve  was  drawn  between 
the  points;  the  average  was  used  as  the  mean  daily  concentration. 

The  daily  sediment  loads  were  computed  by  multiplying  the  product  of 
the  mean  daily  discharge  and  the  mean  concentration  by  0.002T  to 
convert  to  tons  per  day.  On  16  days  of  rapidly  changing  water  discharge 
and  concentration,  the  graphs  were  subdivided  and  the  total  sediment 
discharge  for  the  day  was  computed  by  averaging  sediment  discharge  for 
appropriate  intervals  of  a day. 

Sediment  computations  for  the  water  year  were  computed  using  the 
WRD  sediment  computer  program  W-4252. 

Data  reporting  procedures 

Sediment  data  were  published  in  Reference  14 . Discharge  data 
were  published  in  Reference  12  prior  to  1961  and  in  Reference  15  since 
that  date.  Figure  A100  shows  a sample  of  data  reported  from  this 
station. 

General  i n format  ion 

Records  are  good  except  those  for  the  winter  period,  which  are 
poor.  Additional  information  on  this  station  can  be  obtained  from: 

U.  G.  Department  of  the  Interior,  Geological  furvey.  Water  Resources 
Division,  1*00  south  Clinton  Street,  ?.  0.  Box  1230,  Iowa  City,  Iowa 
52240. 
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Figure  A99.  Site  location  for  Red  Oak,  Iowa,  sediment  sample 
collection  station  (Source:  Project  Maps,  Omaha  District, 

Part  II  Flood  Control  Projects,  M&p  So.  WJ,  U.  S.  Army  Engi- 
neer District,  Omaha,  Omaha,  Nebraska,  197*0 
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NISHNABOTNA  RIVER  BASIN 


06109500  EAST  NISHNABOTNA  RIVER  AT  RED  OAR,  IOWA 
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NISHNABOTNA  RIVER  BASIN 
EAST  NISHNABOTNA  RIVER  AT  RED  OAK 


IOWA --CONTINUED 
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Nishnabotna  River  (West  Fork)  at  Randolph,  Iowa 


Station  identification 
OWDC  No.:  56921 

Agency  station  No.:  068085800 

Latitude/longitude : 405223/953448 

Agency  reporting  to  OWDC:  USGS 

River  mile:  l6.2  (Mile  0 is  at  the  confluence  of  the  East  Nishnabotnc 

and  West  Nishnabotna  rivers;  established  by  the  USGS 
in  1965.) 


Site  description 

From  1965  to  1973,  the  station  was  in  the  center  of  State  Highway 
184  Bridge  crossing  the  West  Nishnabotna  River,  0.3  mile  downstream  from 
Deer  Creek  and  0.5  mile  west  of  Randolph,  Iowa  (Figure  AlOl).  The  land 
upstream  is  used  almost  exclusively  for  agriculture,  and  there  is  no 
industry  in  the  area.  The  streambed  in  the  vicinity  of  the  stat Lon  is 
shallow  with  small  willows  growing  along  the  unprotected  banks.  The 
stream  is  not  navigable  for  commercial  traffic  in  this  reach.  The 
streambed  material  is  composed  of  fine  silty  sand,  and  the  gradient 
through  this  reach  is  4,78  ft/mile.  Annual  soil  loss  due  to  er  si  n 
upstream  from  the  station  is  3000-6000  tons/square  mile.  The  dis- 
charges of  record  (1948  to  the  present)  are:  maximum  - 35,500  cfs; 

mean  - ) : fs ; and  minimum  - 10  cfs.  Th<  sediment  , tads  of  record 

-■  '7  3)  are:  maximum  - 717,000  tons/day;  mean  - 24,(  • ns  'day; 

and  minimum  - 1.3  tons/day. 

■ 'tat  i»'ii  ehr etn glcnl  record 

The  sediment  station  was  established  in  1965  by  the  Uf V 1.  wa 

t Lied  s<  iimenl  ompli  n th<  wi  st  fork  f the  li  mal  tna. 

( A station  was  also  establish  1 n thi  east  f rk  al  1 1 ak , wa. 

During  the  period  of  record,  the  Uf  ] wn  i strict  ’ollectt  i and  .ana- 
lysed the  samples  and  reduced  | •••  • . t!  iltii  tata.  h<  t - 


• : . w a ■ ed  ii  >73. 


■ ■ 


Sample  and  data 
collection  procedure:' 

The  USGS  collected  one-  or  two-bottle  samples  periodically  (ap- 
proximately once  a month)  with  a US  D— -U  < sampler  (Reference  la). 

rh<  gaging  station  at  Randolph  was  established  on  3 June  19^8  at 
the  same  location  as  the  sediment  sample  collection  station  (mile  16.2). 
The  following  tabulation  presents  the  gaging  and  recording  devices  used 
at  Randolph  during  the  period  of  record: 


Period 

Device  Used 

3 June  19^8  - present 

Type  A wire-weight  gage 

30  June  19^9  - 26  August  1955 

High-water  recorder  at  downstrean  • n i 
of  left  pier 

27  August  1955  - 5 August  19T1 

Water-stage  recorder  at  downstream  end 
of  left  pier  (driven  by  float) 

6 Aurust  1971  - present 

Ctevens  A-35  water-stare  recorder 
(driven  by  manometer) 

6 August  1971  - present 

Digital  punched-tape  recorder  driven 
by  manometer)* 

* With  attachment  that  enables  query  by  Rational  Weather  Servlet 
means  of  telephone. 


Laboratory  rami le  analysis 

Information  identical  to  that  presented  for  the  Cedar  River  sedi- 
ment sample  ■ ■ :ti  n stati  n al  '■  lar  Rapids , I >wa . 

Data  reduction  procedures 

Information  identical  to  that  presented  for  the  Royer  River  sedi- 
ment sam} Le  collection  stal  i n at  I u , wa. 

Da  tot  rep  -t  ing  procedures 

Daily  discharge  has  been  published  by  the  U'.'JS  . n a daily  basis- 
since  19^8.  rior  1 L96l,  these  data  were  published  ii  eferenc< 
and  since  that  date,  they  have  been  published  in  Reference  1'  . Suspends- 1- 
sediment  loads  were  reported  in  - r< nc<  . • . - nr  . sh  ws  . am]  - 

of  dat.a  reported  for  this  stati  >n. 


A. '87 


'ln-iK-r.-tl  i rmnt  ion 

!'hu  sediment  records  are  cons 
peri  : , which  tre  ) r . Add i t i nai 

btained  from:  U.  S.  Deparl m< nl 

Wal  r Res  trees  Lvisi  n , - ith 

City,  Towa  52'2b0. 


Lered  ; 1,  excepl  for  th<  winter 

information  on  this  stati  t :an  t 
thi  Lnl  ri  r , J<  :ica]  5ur  s<  y , 
nl  itreet , . . x . 
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SEDIMENT  SAMPLE 
COLLECTION  STATION 


Randolph 


2000 


2000 


4000 


Figure  A101.  Site  location  I'or  Randolph,  Tova,  sediment 
sample  collection  station  (Source:  USGS  Quadrangle  Map 

for  Randolph,  Towa,  1957 ) 


NISHNABOTNA  RIVER  BASIN 

0660*500  - «t3T  nJShnabUTmA  R] VER  AT  RANDOLPH,  IOnA  (LAT  4 o 52  25  LONG  Q95  5«  46) 


Date 

TfRER- 
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(DEG  C) 
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StO  I • 

NENT 

(HG/L) 

sus- 
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nEnT 
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( t/day) 

OCT., 

06... 

1972 

14.0 

595 

265 

426 

20... 

5.0 

410 

157 

174 

OEC. 

20... 

• 0 

832 

197 

443 

JAN,  . 
It).  . . 
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1.* 

7530 

10500  213000 

31... 

1.0 
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666 

2370 

FEB. 

22... 

2.0 

1 780 

3080 

14600 

26... 
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I860 

4610 

23200 

NAY 

25... 

18.0 

1 640 

604 

2660 

JUNE 

21... 

22.0 

1240 

826 

2770 

JULY 

24 . . . 

20.5 

1400 

375 

1420 

AUG, 

21... 

26,0 

640 

412 

712 

SEP, 

21... 

22.5 

504 

245 

333 

Figure  A102.  Example  of  sediment  data  for  Randolph, 
Iowa  (Source:  Water  Resource  Data  for  Iowa,  1973, 

USGS,  Iowa  City,  Iowa) 


A290 


Nodaway  River  near  Burlington  Junction,  Missouri 

.'bat  i .m  i ■ h.-nt  i. ! ci'-,  ion 
OWDC  No.:  63482 

Agency  station  No.  : 06817500 

Latitude/lonritude : 402642/950519 

Agency  reporting  to  OWDC:  CE 

v-  " Lie:  71.6  (Mile  0 is  at  the  confluence  of  the  Nodaway  and 

Missouri  rivers , mile  462.3  the  Mi  iri  River; 
established  by  the  CE  in  1969, ) 


Site  dor cription 

stati  n n U.  S.  Highway  136  Bridge  crossing  the  Nodaway 
Lv  r,  . mil<  upstream  from  Mill  ’reek,  .■  mill  1 wnstream  fr  n 
N l.k  and  Western  Railr  ad  bridge,  and  L . [ miles  west  f I Arlington 
Junction , Miss  iri  Figure  A3  . Upstri  am  from  this  stati  n is  a br 
Lain  used  almost  exclusively  for  agriculture.  Phe  banks  f thi 
ri\  r an  unprotected.  Fh<  ;hannel  in  thi:  reach  was  straightened  In 
L930's  but  is  not  nav  i gal  I e for  ■ ran ercial  t ra ffic.  Phi  streaml  i 
sandy,  and  thi  :hanne3  gradient  through  this  reach  is  4.3  ft  mile. 
Annual  noil  lorn,  due  to  erosion  upstream  from  thin  station  is  3, 

■ ■■  square  mile.  Fhe  lischarges  >f  record  . > . t thi  present 

are:  maximus  -46,  :fs;  mean  - 529  :fs;  and  minimum  - 1.3  :fs. 

.•■ediment  loads  of  record  (1969  to  the  present)  art.-:  maximum  - 

■ /day ; mean  - 1 * , * 1 /day;  and  minimun  - L.  t n/day . 

I't.  ’iti  .ft  .•hr.  'if  >1  ■ i ■■■t.L  record 

Phi  sediment  am]  ■ Li  :ti  n tati  n wa  ■ itablisl  i I y t hi 
<’K  Kan.-'t.-  City  District  (KOD)  in  her  1969  to  ®. ini  tor  the  red im<>nt 

• intrilu’  ion  f the  M "lawny  River  t , the  Mi.-.-  >ur  i River.  .’?  a,  a and  lir- 

:hargi  havi  been  measuri  1 at  this  stati  n 1 - - . Sampli  1 Ll<  ;ti  n 

and  data  reduction  and  presentation  hav- • 1 • • n Uu  -nsibility  of  the 

for  tl  peri  1 f 1 . Sampli  Lai  ral  wa  handled  by 

the  KCD  prior  to  May  l <73  and  by  the  CE  Mis.-. .uri  River  Division  i 1.- 

. N 1,  that  lat  t t ent. 


ADO] 


Sample  and  data 
collection  procedures 


Samples  have  been  collected  by  paid  observers  twice  weekly  from 
October  1969  to  the  present,  with  additional  samples  (approximately 
twice  daily)  taken  during  high  flows.  The  sampling  procedure  consists 
of  one  depth-integrated  vertical  sample  using  a US  D-49  sampler. 

The  USGS  has  been  collecting  stage  data  in  the  vicinity  of  Burling- 
ton Junction  since  4 March  1922.  The  following  tabulation  summarizes  the 
locations  of  the  gaging  and  recording  devices  used  by  the  US  IS  during 
the  period  of  record: 


Period 

4 March  1922  - 
25  October  1928 

26  October  1928  - 
9 June  1929 


Locality 

Old  U.  S.  Highway  . •• 
Bridge  (mile  71.6) 

Railroad  bridge  (mile 
72.1) 


Device  Used 

Chain  gage 

Chain  gage 


10  June  1929  - 
6 December  1934 

7 December  1934  - 
present 

10  March  1939  - 
present 

ec< ■••.her  1953  - 
present 

18  September  1970  - 
present 


U.  S.  Highway  1 ■•  Bri  i -■ 

■ ile  71.6) 

U.  S.  Hi ghway  L3<  Erid  ;e 
(mile  71.6) 

. S.  Hi  ;hway  13<  Bridge 
(mile  71.6) 

. S.  Hi  £hway  L3<  ridg< 
(mile  71. < 

U.  . Hi  ;hway  L3<  Bridge 


Chain  gage 

Canfield  wire-weight 
gage 

Stevens  A-35  water- 
stage  recorder* 

Fyi  ■ A i -w<  i •:.•  gag< 

Fisher-3  rter  -si'  mal  i ■ 
digital  recorder 


* During  the  period  13  March  1 '39-28  June  r»3'*,  thi;  re  • rder  was 

inoperable  lue  t a fi  1,  and  th  ian field  wire-weighl  ;age  was  ised. 


•ii  rat  ;•,/  lc  analysis 

. :.■  S nf  rmat  Lon  is  identical  t that  presented  for  the  Big 

River  s<  i i m< :n1  ampli  ■ . . :tioi  1 ti  n I Low  ruttl<  Ireek  3 am . Kansa  . 

i "it')  re  i :)■■•*.  ion  ; r jure. 

The  information  is.  identical  to  tiiat  presented  for  the  big  Blue 

River  sediment  ample  colie  -’  ion  at  i n below  Tuttle  Ircek  i -u:.,  Kansa.  . 

Data  reporting  { i- ■ ■■  •> ■ :nr>  s 

Water  discharge  data  have  teen  recorded  since  192.  and  wer< 


i 


reported  in  Reference  12  prior  to  1961  and  in  Reference  32  since  1961. 
suspended- sediment  load  data  have  never  been  published;  however,  these 
data  will  be  published  in  the  near  future. 

General  information 

Discharge  records  are  considered  fair.  Additional  information  on 
this  station  can  be  obtained  from:  U.  G.  Army  Engineer  District,  Kansas 

City,  Hydrologic  Engineering  Branch,  Water  Control  Section,  700  Federal 
Building,  601  East  Twelfth  Street,  Kansas  City,  Missouri  614106. 
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SEDIMENT  SAMPLE 
COLLECTION  STATION 


Ohio  River  at  Greenup  Dam,  Kentucky 


■’■tat  ion  ideal  i f ication 
OWDC  No.:  83933 

Agency  station  No. : 03216600 

Latitude/longitude : 3838U8/825138 

Agency  reporting  to  OWDC:  USGS 

River  mile:  3^1.1  (Mile  0 is  at  the  confluence  of  the  Allegheny,  Monon- 

gahela,  and  Ohio  rivers,  established  by  the  CE  in  1906. ) 


Site  description 

The  station  is  beneath  a large  gas  pipeline  that  crosses  the  Ohio 
River  :'r’i )0  ft  downstream  fron  Ireenup  Dam,  Kentucky  (Figure  AIOU ) . This 
station  is  35  miles  downstream  from  the  mining  and  industrial  areas  of 
: r nl  m,  h ; Ashland,  Kentu  -ky ; and  funtington,  W< >st  Virginia.  Addi- 
tionally, there  is  heavy  .trip-mining  and  industrial  activity  along 
the  Big  Sandy  Fiver,  an  important  tributary  entering  the  left  bank  of 
the  hi  River  at  mil<  Big  San  iy  iver  is  ' < K<  ntu  :ky-W<  si 

Virginia  state  I • a.  iary . ieavy  sediment  I ads  in  thi  Lg  Sandy  River 
are  causing  its  Fishtrap  Res.ervoir  to  become  filled  far  ahead  of  its 
: ;n  Life.  I mati  rial  in  thin  reach  of  the  Ohio  River  is  sand, 

an i th<  appr  ximati  ■ ann  1 ;radient  is  1 . ft /n ile.  Streambanks  ar< 
unpr  techs  :,  and  there  are  n<  artificial  levees.  Li  ihargs  • mea  ured 
during  the  period  of  record  (1  October  1968  to  the  present)  are: 
maximum  ••  >,  cfs;  mean  - 95,100  cfs;  and  minimum  - > cfs.  Wats  r 

samples  taken  for  determining  chemical  and  biological  constituents  as 
well  as  limenl  I ads  have  been  : Llected  i nl  nc<  :1  ber  . • 

but  sediment  analyse".;  were  run  mly  on  four  of  tlio  lays  luring  water 
year  1975.  ..  1 nded-sedimenl  I id  rai  1 , ■ tot 

• , tons  /day  for  ths  four  ; it  ild  l that  1 

sediment  anal;  ver<  madi  n wal  r imp]  : :t  lurit  u flows . 

.’t. at.  inn  ciir  'nob  gi  -nl  >r  l 

This  station  was  establ ished  in  st.ober  1 1 >V •*  as  a part  of  the 


in  the  chemical  and  biological  constituents,  as  well  as  sediment 
loads,  in  this  reach  of  the  river.  Sample  collection,  bacteriological 
laboratory  analysis,  data  reduction,  and  data  publication  are  the 
responsibility  of  the  USGS  Kentucky  District,  Louisville,  Kentucky. 
Sediment  laboratory  analysis  is  the  responsibility  of  the  USGS  Ohio 
District,  Columbus,  Ohio;  the  USGS  Central  Laboratory,  Doraville, 
Georgia,  determines  chemical  and  biological  constituents. 

Sample  and  data 
collection  procedures 

Stream  velocity  measurements  (used  to  compute  discharge)  nre 
made  monthly  by  the  USGS  Kentucky  District  personnel  from  a boat  with  a 
Price  current  meter  along  an  established  discharge  range  that  parallels 
the  large  gas  pipeline  that  crosses  the  Ohio  downstream  from  Greenup 
Dam  (figure  AlOU).  One  member  of  the  field  party  walks  along  the  pipe 
(lOO  ft  above  the  Ohio  River)  and  holds  a rope  attached  to  the  bow  of 
the  boat;  an  anchor  is  dropped  from  the  stern  to  keep  the  boat  from 
drifting  when  measurements  are  made.  These  velocity  measurements  arc- 
made  at  0.2  and  0.8  of  the  total  depth  on  a varying  number  of  verticals 
(at  least  30,  depending  on  river  stage).  Either  the  equal-discharge- 
increment  (EDI)  method  or  the  equal-transit-rate  (ETR)  method  is  used  to 
collect  the  water-quality  samples  along  this  range  on  at  least  three 
verticals.  If  the  EDI  method  is  used,  the  centroids  of  these  Verticals 
are  positioned  at  22.5,  50,  and  77.5  percent  of  the  maximum  stream 
velocity;  if  the  ETR  method  is  used  the  verticals  are  positioned  at 
22.5,  50,  and  77*5  percent  of  the  distance  across  the  stream.  The 
F.PI  method  has  been  used  more  often  than  the  ETR  meth  J.  A US  P-6l 
sampler*  is  used  to  collect  separate  1-pt,  depth-ii  ti  ;rat<  1 sam]  Les  i 
1 tl  ascej  ling  and  lei  :et  Ling  trips  i each  vertical;  the  samples  ar< 
then  physically  composited  for  analysis  of  chemical  and  bu  i gieai 
■ nstil  tents  and  s<  limenl  : m]  s : t i n.  rempi  ra  ( ir<  at  1 [ reading! 
an  taken  f r th<  • • ••  si t<  3 samples.  An  additional  gral  am] 


* The  "TO"  suffix  indicates  that  the  sampler  has  been  ■ d v: * L 

epoxy  material  f r accurate  determination  of  (race  metals. 
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collected  in  the  center  of  the  stream  1.5  ft  below  the  water  surface 
for  bacteriological  analysis;  it  is  not  composited  with  the  depth- 
integrated  samples.  Sampling  and  velocity  measurements  are  hindered 
by  lockages  at  Greenup  Dam,  which  have  a great  effect  on  the  stream 
velocity  profile  in  the  vicinity  of  the  station.  Sampling  personnel 
must  either  wait  for  the  river  to  reach  equilibrium  after  each  lockage 
or  sample  at  night  when  river  traffic  is  minimal.  During  times  of  low 
flows,  the  water  samples  are  taken  by  the  open-bottle  (or  nozzleless) 
method,  and  only  chemical  and  biological  analysis  are  run.  In  the  first 
year  of  operation  of  this  NASQUAN  station,  sediment  analyses  were  run  on 
only  four  of  the  composited  samples.  The  US  P-61TM  sampler  as  well  as 
the  EDI  and  ETR  methods  are  discussed  in  Reference  la. 

A Stevens  A-35  recorder  is  in  the  Greenup  Dam  gagehouse.  This 
device  continuously  monitors  the  levels  of  both  the  headwater  and  the 
tailwater  of  the  dam.  There  also  are  four  Fisher-Porter  automatic 
digital  recorders  that  monitor  the  following  parameters:  (a)  headwater 

(2hr  intervals),  (b)  tailwater  (2hr  intervals),  (c)  number  of  lockages 
(one  registration  for  the  smaller  600-ft  lock  and  two  registrations 
for  the  larger  1200- ft  lock),  and  (d)  vertical  gate  openings  (2-hr 
intervals,  one  value  for  all  nine  gates).  From  the  beginning  of  the 
period  of  record  (l  October  1968)  through  30  September  197) , the 
gagehouse  recorders  were  operated  and  maintained  by  the  USDS  West 
Virginia  District;  but  from  1 October  1975  to  the  present,  the  operation 
has  been  the  responsibility  of  the  USGG  Kentucky  District. 

Daily  discharge  is  computed  from  the  head,  gate  opening:  , and 
lockages.  Flows  are  regulated  by  the  Ohio  River  system  of  locks, 
dans,  and  reservoir.:  upstream  from  the  dam. 

Temperature  and  specific  conductance  samples  are  taken  daily  by 
observers  (CF,,  Huntington  District,  Lock  and  Dam  personnel)  at  a!  undone! 
lock  and  Dam  No.  30  (mile  33o. M , L.<  miles  upstream  from  Ireenu] 

The  specific  conductance  sample  bottles,  are  given  to  the  UP field 
t-.'im  each  month. 

Lab:  rutory  if  analysis 

Bacteriological  determinations  are  made  on  the  single  grab  sample 


taken  1.5  ft  below  the  water  surface  at  the  midpoint  of  the  river  on  this 
range;  the  USGS  Kentucky  District  is  responsible  for  the  laboratory  work. 

The  physically  composited  depth-integrated  water-quality  samples 
are  poured  into  separate  bottles  for  the  various  other  laboratory 
determinations.  Bottles  are  filled  and  sent  to  the  USGS  Central 
Laboratory,  Doraville,  Georgia,  for  chemical  and  biological  analysis, 
and  to  the  USGS  Ohio  District,  Columbus,  Ohio,  for  sediment  analysis 

» 

(suspended-sediment  concentrations  and  particle-size  distributions). 

The  methods  used  for  the  analysis  of  the  sediment  samples  are  discussed 
in  Reference  lb. 

Data  reduction  procedures 

Sediment  loads  are  computed  from  the  suspended-sediment  concen- 
tration values  and  the  instantaneous  discharge  values  for  the  days  of 
sampling  using  the  USGS  Water  Resources  Division  computer  programs. 

These  data  are  punched  on  computer  cards  and  entered  via  a remote 
terminal  in  Louisville,  Kentucky,  to  the  USGS  computers  (IBM  3TO-155, 
units  RE1  and  RE2)  in  Reston,  Virginia. 

The  USGS  Central  Laboratory  in  Doraville,  Georgia,  after  analyzing 
the  water  samples  for  chemical  and  biological  constituents,  enters  the 
values  in  tiie  USGS  Water-Quality  Files  and  furnishes  the  Kentucky 
District  with  a printout.  The  Kentucky  District  has  15  days  to  check 
the  laboratory  data  for  suspicious  results.  These  data  are  corrected 
as  necessary  by  the  Central  Laboratory  within  the  15-day  period,  after 
which  time  they  are  transferred  automatically  to  the  Environmental 
Protection  Agency’s  STORET  system  by  USGS  personnel  in  Reston,  V ' ; r Lnia. 

Data  reporting  procedures 

All  suspended-sediment  concentrations  and  loads,  the  results  of 
chemical  and  biological  analyses,  daily  temperatures,  and  daily  specific 
conductance  values,  are  published  annually  in  Reference  39.  Figure 
A3  is  ai  exampl<  f tht  s<  lata.  Until  wal  er  year  L97  , lischargi 
let  a wen  : 1 1 I : ■ . ■ 1 in  Ref  rence  - ; s ii  :<  ' , these  lata  havi 

appeared  in  Reference  1*1. 

Daily  value.1  (temperature,  specific  conductance,  and  discharge) 
are  entered  in  the  USGS  WATSTORE  filer.;  and  sediment,  chemical , and 

AD98 


"biological  data  are  entered  in  the  U3GS  Water— Quality  Files  and  Lat< 
transferred  to  the  STORET  System. 

General  information 


The  USGS  cautions  against  using  sediment  data  from  this  .■■cation 
with  any  degree  of  confidence,  since  the  four  published  values  ik< n 
>ver  the  first  year  of  record  cannot  be  said  to  be  representativ< 
anything  typical  in  this  reach  of  the  Ohio  River.  The  USGf  also  l>- 
lieves  that  bed  load  constitutes  a more  significant  portion  of  the 
sediment  load  of  the  Ohio  River  than  does,  sediment  load,  but  i:  lias  n 
data  to  substantiate  this  belief.  Even  though  th(  ri  ari  Littl<  . 
data  available  for  this  station,  it  is  anticipated  that  the  stat  ! n v ' .1 
be  operational  over  a long  period  of  time  as  part  of  the  GA.V’AN  i r sru:: 
and  should  provide  a source  for  needed  data  in  future  years. 

Additional  information  on  this  station  can  be  obtained  from: 

U.  . D<  partment  of  the  Inter  Lor , ' Logical  S irvey  , Water  i irc< 
Division,  Room  572,  Federal  Building,  600  Federal  Place,  Louisville, 
Kentucky  40202. 
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Ohio  River  at  Markland  Dam,  Kentucky 


.'t'a.  Lon  idontii'i  sat,  ion 
OWDC  No.:  50l6l 

Agency  station  No.  : 03277200 

Latitude/longitude : 38U629/8U575L 

Agency  reporting  to  OWDC:  USGS 

. ■ mi]  : • ; . • (Mile  0 is  at  the  confluence  of  the  Allegheny,  M01  n- 

La,  and  hio  rivers;  established  by  the  01  in  1 06 . : 


i tu  I '."' ! ; ~ I 

: ■ san pli  :ollection  station  ar  1 wns  t • 
in  1 Lgure  A106) . his  is  a hi  i-wai  r 

tructures.  ricu  turi  is  pr 

ticed  •;!'  , : a*  left  (or  Kentucky)  bank  is  generally  less 

lited  t . r Indian!  ank.  Jincinnati , 

, an  11  • Licking  and  Ohio  rivers  are  60  miles 

rean  . iver  • nters  the  right  bank  of  the  Ohio  L iv<  r 

at  mile  U91.  - tate  line) . xcept  for  1 

Licking  and  Great  Miami  rivers,  only  a few  minor  tributaries  ent»-r 
hi  iver  1 tweei  ...  am.  iver  trafl 

Ma rkland  ] :ks  is  heavy,  esp<  :ially  luring  the  unmei hs.  . th 

in  thi  n ■ eeted,  and  there  are  1 

tr  " rii  is  ■ 1 ised  f sand,  and  th  :1  ni  lienl 

rough  the  .U  /mile.  li  ired  at 

rk  and  I a ige  luring  the  peri  1 f record  May  1 > 1 t ' ■ 1 pr< 

mum  - 465,  :fs;  mean  - 130,  :fs;  and  1 - . ■ 

The  four  suspended-sediment  load.:  measured  during  the  period  of  record 
(October  1 1 >Yh  to  the  present.)  ranged  from  l,t>10  t • no /day  to  19,'  1 ' ns/ 

day — it  should  be  emphasized  that  no  sediment  analyses  v-  r<  run  r.  san- 
pli'S  collect'd  during  low  flows. 

.'•■ttion  eltrori' ilog i "t I r-vord 

Information  is  identical  to  that  present* -d  for  the  hi* • River 
■ : •••••nt  .simple  collection  station  at  Greenup  ' "im,  lent  joky. 


Sample  and  data 
collection  procedure.-. 

Information  identical  to  that  presented  for  the  hi  . :•  ■ ii- 

■■  ■ ini  san  pli  :oll  :t ion  station  al  Ireenu]  , ntu  , th<  f 

ing  exceptions: 

a.  Velocity  and  sediment  measun  tt  t ..  - 

' :•  fr  n Mf  rk  Lai  1 an . J y 1 equal-discharge- 

i no remen t method  is  used  to  collect  suspended-se  iimenl 
samples.  Samples  collected  during  low  .. . ar<  1 ikei  b; 
th<  pen-bottli  nozzleles  t 1,  and  n ediraenl 
ys<  a " r in  n thesi  i as  pies.  Alignment  al  thi  1 t 

more  difficult  than  at  Greenup  Dam,  since  •row  dor.-  ..  ' 

rely  on  landmarks  on  the  lank  rather  than  on  an  over::-  a i 
pipeline;  listanci  s al  ng  th<  rai  ari  i . wit 

sextant.  . ws  at  thi  t at i n ar  1 ■ al 

lockages,  and  It  metii  nec  rj  t ir  - - 

ties  and  collect  samples  at  night  when  the  flow  is  stable. 

b_.  laging  records  at  Markland  , ntucky , begai 

Daily  discharges  are  computed  fro:-,  the  uj,  •.  , 

lockages,  and  turbine  flows.  In  th(  Markland 

are  two  ftevens  A-31  recorder.  , driven  by  man  meters , 
monitor  headwater  and  tailwater  ga.-a-  he  iris,  s ; • •» 

instruments  are  owned  by  the  CE  Louis, villt  I i strict  a:.: 

maintained  by  the  USOS  Kentucky  District.  i he-  Kentucky 
District  also  has  in  the  sagehouse  tw>  is:.er-:  rt*-r  cent  ra 
cot,.  inits;  ne  monitor  iwater  ilwatei 

hts,  :ka  , nd  at<  penii  for  1 
2-hr  intervals , and  tl  ther  monil  rs  pr 

on  the  manometers  attached  to  each  of  the  throe  tutu  i n-  ■ . ;s 
.’-hr  intervals. 


Laboratory  sample  analys-s. 

Information  is  identical  to  that  present-  1 r the  ’hi< 
sediment  sample  colle  d. ion  stat  ion  at  Jreenuj  I -us,  K'-rh  usky . 
Dat  a r<-  lu--t.  ion  pr  - '-  hires 

Information  is  identical  to  that  pres--nt-  i •'  r the 
sediment  sample  collection  station  at  Gn-enuj  •«.,  K-  ».*  ueky . 
Data  ft  -p-  if  t i tig  | r : ure. 

Information  is  identical  to  that  present- -.1  f<  s 1. 1 . • ai 
edimenl  sampl-  sollection  statioi  it  ireenuj  . ntucky , 
discharge  data  have  b-en  puM  i :?h»  i nly  in  '•••  • eroji  ••  ... 

an  example  of  publish'd  sediment  and  t i b si  -a!  in*  >. 
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Figure-  A107 . Fxample  of  sediment  and  biological  data  for 
Markland  Dam,  Kentucky  (Source:  Water  Resources  Data  f r 

Kentucky,  1975,  U5GS,  Louisville,  Kentucky) 


Ohio  River  at  Cannelton  Dam,  Kentucky 


Station  identification 
OWDC  No.:  839^8 

Agency  station  No.:  03303280 

Latitude/longitude:  3T 5358 /86U220 

Agency  reporting  to  OWDC:  USGS 

River  mile:  718.8  (Mile  0 is  at  confluence  of  the  Allegheny , M l La, 

and  Ohio  rivers;  established  by  the  CE  in  1 

Site  description 

The  sediment-sample  collection  station  is  upstremn  of  Cannelton 
Locks  and  Dam  (mile  720.7) (Figure  A108).  Dischar  • ised  t tomputi 
suspended-sediment  loads  are  derived  fr  i - :itj  as  irements  madi 
from  the  Lincoln  Trail  Highway  bridge  downstream  from  the  dam  at  mile 
723.7.  The  banks  in  the  vicinity  f th<  tal  i n and  immi  Liati  ip- 
stream  are  unprotected.  However,  there  an  thre<  likes  p<  r]  ndi  :ular 
to  the  right  (or  Indiana)  bank  between  the  dam  and  the  stal  i n.  Phi 
economy  of  the  region  along  the  right  bank  in  this  reach  ir  basically 
agricultural;  that  along,  the  left  (or  Kentucky)  is  somewhat  Li  lu  tri- 
alized.  Along  the  Left  bank  at  mile  7!».»>  i r.  a - -in.  outfa  lis- 
charging  treated  effluent  from  the  Western  Kraft  Corporation  directly 
into  the  Ohio  River,  and  at  mile  721.3  is  another  et-in.  >utfa  carry- 
ing similar  • ffluent  from  Wescor  Paper  Board  Corporation.  Upstn  an  fr  n 
, . ;tati  is  «rer;  ittli  industrial  activity.  h<  stri  an b<  1 in  I 

reach  of  thi  ■ : River  is  sat  ly , at  1 th<  appr  ximati  :hanni  radient 
. ft/mile.  ischargi  has  been  n a ired  al  thi  lanm  t 1 
since  October  1975;  the  gates  of  this  dam  have  not  yet  been  rat'd  ul- 
■ , ratii  is  aln  si  finalized  . Di  :harg<  for  thi  tati  - 

an  : , ' ■ • aval  able.  nly  1 w laily  :us]  nd  l-  limenl  ad  \ 

have  been  published  for  the  period  of  record  (October  197 L to  the 
) : . ■ ton  Lay  mei  ired  ctober  ■ ■ , nd 


Station  chronological  record 

Information  is  identical  to  that  presented  ‘'or  the  Ohio  River 
sediment  sample  collection  station  at  Greenup  Dam,  Kentucky. 

Sample  and  data 
collection  procedures 

Information  is  identical  to  that  presented  for  the  Ohio  River 
sediment-sample  collection  at  Greenup  Dam,  Kentucky,  with  the  following 
exceptions : 

a.  Stream  velocity  measurements  are  made  from  the  Lincoln 
Trails  Highway  Bridge  (mile  723. T)  using  a Price  current 
meter;  the  number  of  velocity  verticals  sampled  at  20  ana 
80  percent  of  the  total  depth  depends  on  the  river  stage. 
These  measurements  are  taken  at  fixed  distances  from  a ref- 
erence point.  A mean  instantaneous  discharge  value  for  the 
stream  is  then  obtained.  There  is  no  problem  with  lockage- 
affecting  velocity  measurements. 

b_.  Water-quality  samples  are  taken  by  only  the  equal-transit- 
rate  method  (one  bottle  per  trip)  on  at  least  three  verti- 
cals located  22.5,  50,  and  77.5  percent  of  the  distance 
across  the  river.  Samples  taken  during  low  flows  are  taken 
by  the  open-bottle  (nozzleless)  method,  and  no  sediment 
analyses  are  run  on  these  samples.  During  water  year  1975, 
only  two  sediment  analyses  were  run,  and  these  represent 
the  total  of  the  published  sampling  data  for  the  Cannelton 
Dam  range.  Alignment  at  this  station  is  more  difficult  than 
at  Greenup  Dam,  since  crew  members  must  rely  on  landmarks 
on  the  bank  rather, 'than  on  an  overhead  pipeline,  and  dis- 
tances along  the  range  are  estimated. 

c_.  At  the  Cannelton  Dam  lockmaster ’ s office  is  a Stevens 

automatic  digital  recorder  (central  console),  which  moni- 
tors at  2-hr  intervals  the  following  j ammeters  : headwater 

stage,  tailwater  stage , number  f Lockages , and  ;at<  pen- 
Lngs  if  eacl  f 1 ■ i<  : gates,  rhese  mea  urementi  b<  an  Li 
October  1975,  and  they  are  the  responsibility  of  the  ' V if 

Kenl  ; • kj  District.  Chi  jates  ai  lannell  n a yi  1 

rated,  but  a rating  table  will  be  prepared  withii  the  next 
few  months. 


..al  ratni-y  sample  analysis 

Information  is  identical  to  that  presented  for  ’he  bio  liver 
ediment-  imj  • Llecti  ■ stati  n al  Ireenuj  am,  ■ 


Data  reduction  proo siures 

Information  in  identical  to  that  presented  for  the  :.io  Fiver 
sediment  sample  collection  station  at  Greenuj  Dam,  Kentucky. 

Data  reporting  procedures 

Information  is  identical  to  that  presented  for  the  Ohio  liver 
sediment  sample  collection  station  at  Greenup  Dam,  Kentucky,  except  that 
daily  discharge  values  have  never  been  published  in  any  form,  because 
measurement  of  this  parameter  did  not  begin  until  October  1975-  They 
will,  however,  be  published  beginning  with  the  1976  edition  of  Refer- 
ence l»l.  Figure  A109  is  an  example  of  water-quality  suspended-sediment 
data  from  Reference  39. 

General  information 

The  UGGS  cautions  using  sediment  data  from  this  station  with  any 
degree  of  confidence  since  the  two  published  values  taken  over  the  first 
year  of  record  cannot  be  said  to  be  representative  of  anything  typical 
in  this  reach  of  the  Ohio  River.  Because  of  the  method  of  samj  Ling  and 
the  sampling  frequency,  the  USGS  believes  that  the  sediment  meas  ir  m nts 
made  at  the  Canneltun  Dam  are  at  best  an  approximation.  They  also  fi 
that  bed  load  constitutes  a more  significant  portion  of  the  sediment, 
load  of  the  Ohio  River  than  does  sediment  load,  but  they  have  no  data  1 
substantial  this  belief . Ever  th  igh  there  is  little  sediment  lata 
available  for  this  station,  it  is-  anticipated  that  the  station  will  be 
operational  over  a lorn'  period  of  time  as  part  of  the  National  Stream 
Quality  Accounting  Network  ( NADqUAM)  1'rogram  and  should  providf  a source 
for  needed  data  in  future  years. 

Additional  information  on  this  station  can  be  obtained  from: 

(J.  3.  Department  of  the  nti  s r,  - ' raj  Survey,  Wat<  ••  iree 

Division,  Room  572,  Federal  Building,  ■ Pedera  :e,  n . . . • , 
Kentucky  U0202. 
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Figure  A109.  Example  of  water- 
Cannelton  Dam,  Kentucky  (Source 
Kentucky,  1975,  USGS, 


quality  and  sediment  data  for 
: Water  Resources  Data  for 

Louisville , Kentucky ) 


A311 


Ohio  River  at  Lock  and  !>cs  53  r.ear 


Grand  Chain,  Illinois 


Station  identification 

OWDC  No . : 56671 

Agency  station  No.:  03612500 

Latitude/longitude:  371211/890230 

Agency  reporting  to  OWDC:  USGS 

River  mile:  962.2  (Mile  0 is  al  the  confluence  of  trie  All<  • ny,  M non- 

gahela,  and  Ohio  rivers;  established  by  the  CE  in  1906.  ' 


Site  description 

The  sediment  sampling  station  is  0.1  mile  upstream  (mile  962.2) 
from  Lock  and  Dam  53  (Figure  A110).  No  instantaneous  discharge  measure- 
ments are  taken  at  this  station  in  conjunction  with  sediment  sampling, 
because  the  instantaneous  and  daily  discharge  values  determined  at 
Metropolis,  Illinois  (mile  dlU.l)  and  its  auxiliary  gage  on  th(  right 

1 ■ bank  >f  the  riv ir<  nearly  identical.  Agriculture  is 

practiced  along  both  banks.,  but  the  left  (or  Kentucky)  bank  is  generally 
more  suited  to  this  purpose.  :ity  f Paducah  and  the  confluence  of 

rent  >sse<  and  hii  rivers  an  at  mil<  i if fic  is  heavy 

through  Lock  and  Dam  53,  which  is  less  than  20  miles  upstream  from  the 
confluence  of  the  Ohio  and  Mississipi  i rivers.  fci  banl  Ln  this  reac 
are  unprotected,  and  there  ar<  no  Levees.  Th<  treamb<  l materia] 
composed  of  a mixture  of  sand  and  gravel,  and  the  channel  gradient  is 
"t/mile.  rh<  iischarges  at  th<  "■  tro]  Lis,  tllin  Ls,  ag<  for  th( 
period  of  record  ( L928  to  present)  are:  maximum  - 1,78c,  sfs; 

- • , :fs;  and  minimum  - 15 » :fs . Suspended  ediment 

during,  the  period  of  record  (ll  February  1973  to  present)  are:  maximum  - 

L9,  ton  lay;  meai  1 measurement  - 101,99  1 ' lay; 

minimum  - 1,1*70  tons /day. 

;'tat.  inn  chrone.1' ■■gical  r»'C  u-d 

Information  is.  identical  to  that,  presented  for  the  f'hio  River 
sediment  s.nmpLe  >n  s?  at  ion  at  Greenu;  Dam,  Kentucky,  except  that 


A 3i: 


the  station  was  established  in  January  1973  and  the  first  sediment 
analyses  were  made  on  samples  collected  on  lU  February  1973. 

Sample  and  data 
collection  procedures 

Information  is  identical  to  that  presented  for  the  Ohio  River 
sediment  sample  collection  station  at  Greenup  Dam,  Kentucky,  with  the 
following  exceptions: 

a.  No  stream  velocity  measurements  are  made  in  conjunction 
with  sediment  sampling. 

b.  Sediment  samples  are  taken  by  only  the  equal-transit- 
rate  method  (one  bottle  per  trip)  on  at  least  three  ver- 
ticals at  22.5,  50,  and  77-5  percent  of  the  distance  across 
the  river.  Samples  collected  during  low  flows  are  taken  by 
the  open-bottle  (nozzleless)  method,  and  no  sediment  anal- 
yses are  run  on  these  samples.  Alignment  at  this  station  is 
more  difficult  than  at  Greenup  Dam,  since  the  field  crew 
members  must  rely  on  landmarks  on  the  banks  rather  than  on 
an  overhead  pipelin ■•,  and  distances  are  estimated. 

c_.  Sediment  loads  are  computed  using  iischarge:  btaim  1 

the  Metropolis,  Illinois,  gage.  The  gagin  stal  i n 
Metropolis,  Illinois  (mile  oll+.l),  on  the  Paducah  and 
Illinois  Railroad  bridge,  was  equipped  with  a wire-weight 
gage  mounted  on  the  downstream  side  of  the  center  span  of 
this  bridge  fr  n Jai  la ry  L9  t J lay  . ■ • ( . n i ) Ma; 
1936,  a Stevens  A-35  recorder  driven  by  a manometer  was 
installed  in  a metal  shelter  on  the  downstream  side  of  the 
railroad  bridge;  and  May  )(  >,  a Lsh<  r-  ri  aui  - 

matic  digital  recorder  wa  installed.  Ph<  auxiliary 

gage  used  to  compute  discharge  across  this  reach  was  first 
a staff  gage  located  at  Dam  53  ( from  January  1928  to  29  May 
1236 ) . On  29  May  L936,  the  auxi  ia  ry  ;age  was  11  Li 

presenl  . :ation  mil<  X . , th<  righl  bank  tl 

plii  rai  ;e,  ind  itevei  - recorder  wa  Led. 

23  May  1969,  a Fisher-Porter  automatic  digital  recorder  was 
installed  il  th<  auxilia  sage. 

during  the  period  of  record  to  substitute  days  of  missing 
record  and  to  adjust  both  the  base  and  auxiliary  gage  for 
: : ■ lifferences;  thi  l by  using  :v 

the  supplementary  gages  at  Dams  52  (mile  938.9)  and 

■ ■ . 1 . lagii  at  the  Metro]  Lis , , stal 

is  the  responsibility  of  the  USGS  Kentucky  District. 

Lab  rnt.nry  .-ample  analysis 

Information  is  identical  to  ttia*  presented  for  the  'hio  River  sed- 
iment sample  collection  station  at  ire-  tuif  >un,  Kentucky. 
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Data  reduction  procedures 


Information  is  identical  to  that  presented  for  the  Ohio  River  sed- 
iment sample  collection  station  at  Greenup  Dam,  Kentucky. 

Data  reporting  procedures 

Information  is  identical  to  that  presented  for  the  Ohio  River  sed- 
iment sample  collection  station  at  Greenup  Dam,  Kentucky,  except  that 
discharge  data  from  the  Metropolis,  Illinois,  gaging  station  prior  to 
water  year  1961  were  published  in  Reference  12;  from  water  year  1961  to 
the  present,  the  data  have  been  published  in  Reference  1*1.  Figure  Alll 
is  an  example  of  data  from  this  station. 

A-neral  information 

The  USGS  cautions  against  using  sediment  data  from  this  station 
with  any  degree  of  confidence,  since  the  published  values  taken  vi  r t 
period  of  record  may  not  be  representative  of  the  hydraulic  r ' in 
this  reach  of  the  Ohio  River.  Because  of  th<  metl  i sam]  .0  and 
.ampling  frequency,  the  USGS  believes  that  th<  s<  iiment 
made  at  the  Dam  53  station  are  at  best  an  approximation.  The  USGS  • 
believes  that  bed  load  constitutes  r<  . i piifi  :an1  rt  Lon  f 
sediment  load  of  the  Ohio  River  than  does  sediment  load,  but  it  ha.-,  no 
: • • 0 tantiat*  this  belief.  v<  n th  igh  ther<  ar<  Littl  edi 

data  available  for  this  stati  n , Li  ant icipatt  I thal  stati 

be  operated  over  a long  time  as  part  of  the  KASQUAN  program  and  ri.  >uid 
provide  a source  for  needed  data  in  future  year.-. 

Additional  information  on  this  station  can  be  obtained  from: 

. . ' . Department  f the  tnteri  r , ;icaJ  Survey , Wal 

eder  lilding,  ( 

Kentucky  1*0202. 
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OHIO  RIVER  MAIN  STEM 

03612500  Ohio  River  at  lock  and  dam  S3,  near  Grand  Chain,  111. 
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Figure  Alll.  Example  of  water-quality  and  sediment  data  for  Lock 
and  Dam  53,  near  Grand  Chain,  Illinois  (Source:  Water  Resources 

Data  for  Kentucky,  1975,  USGS,  Louisville,  Kentucky) 


Old  River  Outflow  Channel  near 


Knox  Landing,  Louisiana 


Station  identification 

OWDC  No . : 5^778 

Agency  station  No.:  02600 

Latitude/longitude : 310355/91^115 

Agency  reporting  to  OWDC:  CE 

River  mile:  No  mileage  is  established  on  Old  River  Outflow  Channel,  but 

the  station  is  5*5  miles  downstream  from  the  Old  River 
Control  Structure. 

Site  description 

The  sediment  sample  collection  station  is  in  a straight  reach  of 
the  river  2.0  miles  upstream  from  the  confluence  of  the  Old  River  Outflow 
Channel  and  the  Red  River.  The  gaging  station  is  in  the  outflow  channel 
at  the  Old  River  Control  Structure  (Figure  A112).  An  artificial  levee 
parallels  the  outflow  channel  0.35  mile  from  the  top  of  the  right  bank. 
The  channel  gradient  through  this  reach  is  nearly  flat  and  the  bed  mate- 
rial is  composed  mainly  of  medium-sized  sands;  it  is  not  navigable  for 
commercial  traffic.  The  discharge  is  regulated  by  the  control  structure. 
The  discharges  of  record  (1961  to  the  present)  are:  maximum  - 610,000 

cfs;  mean  - 157*000  cfs;  and  minimum  - 0 cfs  (gates  closed  on  control 
structure).  The  sediment  loads  of  record  are:  1,132,000  tons/day; 

mean  - 165,000  tons/day;  and  minimum  - 0 ton/day  (gates  closed  on  con- 
trol structure). 
f tat  ion  chronological  record 

The  sediment  station  was  established  in  1963  to  monitor  sediment 
flow  from  the  Mississippi  River  through  the  outflow  channel  into  the 
Atchafalaya  Basin.  The  site  chosen  was  an  established  discharge  range. 
Tht  CE  New  Orleans  District  (NOD)  is  responsible  for  collecting  the  sam- 
ples and  for  reducing  and  publishing  the  data  resulting  from  the  labora- 
tory analysis.  Prior  to  -Tune  1973,  the  samples  were  analyzed  by  th< 
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Laboratory  and  are  now  analyzed  by  the  USGS  Louisiana  District  Labora- 
tory in  Baton  Rouge. 

Sample  and  data 
collection  procedures 

Samples  are  taken  twice  monthly  on  three  verticals  with  five 
point-integrated  samples  taken  on  each  vertical.  The  samples  are  taken 
at  10,  25,  50,  75,  and  90  percent  of  the  depth  of  the  vertical.  The 
verticals  are  at  450,  750,  and  1050  ft  from  a reference  marker  on  the 
right  bank.  When  the  stage  at  Red  River  Landing  exceeds  52  ft,  samples 
are  taken  once  a week.  The  samples  are  taken  from  a boat  with  a US  P-6l 
sampler.  (Prior  to  15  April  1974,  a US  P-46  sampler  was  used.)  Bed- 
material  samples  are  taken  with  a drag  bucket.  Discharge  is  measured 
each  day  the  sediment  samples  are  taken. 

River  stage  has  been  monitored  during  the  period  of  record  with  a 
Stevens  A-35B  graphical  recorder  and  a wire-weight  gage,  both  attached 
to  the  Louisiana  Highway  15  Bridge  that  crosses  the  Old  River  Control 
Structure.  A staff  gage  is  on  the  right  bank  700  ft  downstream  from  the 
bridge. 

Laboratory  sample  analysis 

Information  is  identical  to  that  presented  for  the  Atchafalaya 
River  at  Simmesport,  Louisiana. 

Data  reduction  procedures 

Information  is  identical  to  that  presented  for  the  Atchafalaya 
River  sediment  sample  collection  station  at  Simmesport,  Louisiana. 

Data  reporting  procedures 

Sediment  and  discharge  data  are  not  published;  however,  an  example 
of  data  for  this  station  has  been  provided  by  the  NOD  (Figure  A113). 
Daily  gage  heights  are  published  in  Reference  24. 

General  information 

Additional  information  on  this  station  can  be  obtained  from: 

U.  S.  Army  Engineer  District,  New  Orleans,  Hydraulics  and  Hydrologic 
Branch,  P.  0.  Box  60267,  New  Orleans,  Louisiana  70160. 


BLACK  HAWK 


316  6 BLACKHAWKPT.1T 


WARNING 


OLD  RIVER  CONTROL  STRUCTURES 

Very  dangerous  currents  when  structures  are  m operation  A floshing 
amber  light  on  south  point  ot  inflow  channel  indicates  structures  are 
operational  The  inflow  channel  is  not  a navigable  channel,  therefore, 
under  no  Circumstances  should  any  vessel  attempt  to  enter  Tows  and 
other  vessels  should  navigate  os  far  as  possible  from  the  area  and  as 
close  to  the  left  descending  bank  of  the  Mississippi  River  as  safety  will  permit 
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SCALE  IN  MILES 


Figure  A112.  Site  location  for  Old  River  Outflow  Channel  near  Knox 
Landing,  Louisiana,  sediment  sample  collection  station  (Source: 
Flood  Control  and  Navigation  Maps  of  the  Mississippi  River,  Map  Ul, 
Mississippi  River  Commission,  Vicksburg,  Mississippi,  1973) 
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OLD  RIVER  OUTFLOW  CHANNEL  neaR  KNOX  LANDING, 
0 SUSPENDED  SEDIMENT  UbSENVATIONS 
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Figure  A113.  Example  of  sediment  data  for-  Old  River  Outflow 
Channel  near  Knox  Landing,  Louisiana  (printout  provided  by 
U.  S.  Army  Engineer  District,  New  Orleans) 
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• latte  River  .'it  Louisville,  Nebraska 


.'■tat.  i tin  i dent  i r i cat.  ioll 

OWT)C  No.:  5^751 

Agency  station  No.:  06805500 

I,at  i t.  ude/ 1 1 inr  it.ude : -'t  1 0050/960979 

Agency  reporting  to  i-WPK:  CE 

River  mile:  1<>. U (Milo  0 if,  at  the  confluence  of  the  Platte  and  Missouri 

river.-;  established  by  the  USGS  in  1969.) 

Pitt.-  hroript.  ion 

Prior  to  .Tune  1957,  the  sediment  station  was  on  the  U.  0.  Highway  6 
Bridge  at  A.'liiatui , Nebraska,  at  mile  27.8.  Since  .Tune  1957  the  station 
has  been  on  the  Nebraska  State  Highway  50  Bridge  at  Louisville,  Nebraska, 
at  mile  16. t.  Tlu>  Asliland  station  was  on  a relatively  straight  reach  of 
the  Platte  River  (Figure  AllM , as  is  the  Louisville  station  (Figure  A115). 
There  is  no  bunk  protection  (except  at  the  bridgeheads),  and  frequent 
bank  sloughing  occurs.  The  stream  is  not  navigable  for  commercial  traf- 
fic at  the  location  of  either  station.  The  streumbed  consists  of  sand, 
and  the  gradient  through  this  reach  is  approximately  U to  5 ft/mile. 

Tin.'  land  upstream  from  these  stations  is  us.ed  almost  exclusively  for 
agriculture.  Annual  soil  loss  due  to  erosion  in  the  vicinity  of  the 
stations  is  1,000-3,000  tons/ square  mile  decreasing  to  100-tOQ  tons/ 
square  mile  further  upstream.  The  natural  flow  of  the  stream  is  greatly 
affected  by  upstream  impoundments,  power  development:-.,  diversions,  and 
groundwater  withdrawal  and  return  flow  from  irrigation.  The  discharges 
of  record  (from  lo;’8  to  the  present) are:  maximum  - 17^,000  cfs;  mean  - 

5,790  cfs;  and  minimum  - 7^0  cfs.  The  gaging  station  was.  at  Ashland 
(mile  77.8)  from  1978  through  1953;  at  Louisville  (mile  16. U)  from  1953- 
1961;  at  South  Bend,  Nebraska  (mile  23.*:),  from  196l-l'>73;  and  is  now 
back  at  Louisville.  The  sediment  and  discharge  data  taken  at  the  var- 
ious stations  are  considered  to  be  from  the  same  location.  Pediment 
loads  of  record  (from  1939  to  the  present)  are:  maximum  - ,656,000 

tons/day;  mean  - h'f , 100  tons/day;  and  the  minimum  - 58  tons. 'day. 
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Station  chronological  record 

The  station  was  established  by  the  CE  Omaha  District  (OD)  in  1939 
to  monitor  the  sediment  contribution  of  the  Platte  River  to  the  Missouri 
River.  The  USGS  Nebraska  District  took  over  operation  of  the  station  in 
October  1971  under  contract  to  the  OD.  Operations  are  detailed  in  the 
following  tabulation: 


Activity 

Responsible  Agency 

Dates 

Sample  collection 

OD 

18  April  1939  - 30 

September 

1971 

USGS  Nebraska 
District 

1 October  1939  - 

present 

Laboratory  sample 

CE  Missouri  River 

18  April  1939  - 30 

September 

1971 

analysis 

Division  (MRD) 

Soils  Laboratory 
USGS  Soils 
Laboratory,  Lincoln 

1 October  1971  - 

present 

Data  reduction 

OD 

18  April  1939  - 30 

September 

1971 

USGS  Nebraska 
District 

1 October  1971  - 

present 

Data  publication 

OD 

1939  - 1969 

Kansas  City 
District  (KCD) 

1970  - present 

USGS  Nebraska 

District* 

1 October  1971  - present 

* Data  are  also  available  from  WATSTORE,  an  automated  information 
retrieval  program  operated  by  the  USGS. 


Sample  and  data 
collection  procedures 

Samples  were  collected  weekly  by  the  OD  from  18  April  1939  to 
30  September  1971,  with  additional  samples  taken  during  high,  flows.  The 
USGS  Nebraska  District  began  collecting  samples  on  1 October  1971.  De- 
tails are  tabulated  below: 


Pates 

1939-^ 


Type  of 
Sample 

Grab 


Equipment  Description  or  Purposes 

Used of  Procedure 

Milk  bottles  To  attempt  to  correlate  sur- 
face sediment  concentration 
with  the  concentrations  ob- 
tained from  point  samples. 
Point  samples  W'-re  taken 
with  milk  bottles  during 
heavy  debris,  and  ice  flow 
to  avoid  risk  of  loosing 
a simpler. 


1 
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Description  or  Purposes 

of  Procedure 

Samples  were  taken  on  three 
verticals*  equally  distrib- 
uted across  the  stream  when 
the  discharge  was  less  than 
1000  cfs.  Five  verticals 
were  taken  when  the  dis- 
charge was  greater  than 
1000  cfs. 

Samples  were  taken  on  three 
verticals  when  the  discharge 
was  less  than  1000  cfs. 

Five  verticals  were  taken 
when  the  discharge  was 
greater  than  1000  cfs. 

Same  as  above.  Handheld  sam- 
pler was  used  during  low 
flows, . 

A single  vertical  is  taken 
daily  by  a paid  observer. 
USGS  personnel  take  10-20 
verticals  every  two  weeks 
(using  ETR  method,  see 
Reference  la)  to  determine 
a coefficient  to  be  applied 
to  the  concentration  deter- 
mined from  the  observer's 
single  vertical.  The  hand- 
held samplers  are  used  dur- 
i rig  low  flows . 

Samples  are  taken  monthly. 


ined  by  Luby  tables;  the  hori- 
etermined  by  the  equal- 
ures  are  described  in  Refer- 


1953)  with  a still  well  and  a 
uous  recorder;  at  Louisville 
. bubble  gage  (manometer)  driv- 
rder;  and  at  South  Bend  ( 1Q61- 
ng  a Fisher-Porter  automatic 


Laboratory  sample  analysis 

Prior  to  1 October  1971,  the  MRD  Soils  Laboratory  analyzed  the 
samples  for  suspended-sediment  concentration  and  bed-material  particle- 
size  distribution,  using  the  methods  outlined  in  References  6-8.  After 
the  USGS  Nebraska  District  took  over  the  station,  the  USGS  Soils  Labora- 
tory in  Lincoln  analyzed  the  samples  for  suspended-sediment  concentration 
and  bed-material  particle-size  distribution,  following  the  methods  de- 
scribed in  Reference  lb. 

Data  reduction  procedures 

Prior  to  1 October  1971,  the  OD  computed  sediment  load  (tons/day) 
from  the  suspended-sediment  concentration  reported  from  the  laboratory 
analyses  and  the  discharge.  The  data  reduction  procedure  was  automated 
in  1965  with  the  KCD  load  program  (Reference  9).  After  1 October  1971, 
the  USGS  Nebraska  District  was  responsible  for  data  reduction.  The  con- 
centration data  obtained  at  the  station  were  plotted  on  a gage-height 
chart,  and  a smoothed  curve  was  drawn  through  points  of  sediment  concen- 
tration. Daily  sediment  loads  were  computed  by  multiplying  the  product 
of  the  mean  daily  discharge  and  the  mean  concentration  (from  the  smoothed 
curve)  by  0.0027  to  convert  to  tons  per  day.  These  sediment  computations 
were  made  with  the  Water  Resources  Division  (Wi'.D)  sediment  computer 
program  W-L252. 

Data  reporting  procedures 

Suspended-sediment  load  and  discharge  have  been  reported  by  the  OD 
on  a daily  basis  since  1939  (Reference  11).  Suspended-sediment  load  and 
discharge  have  been  reported  by  the  USGS  Nebraska  District  on  a daily 
basis  since  1971  (References  23  and  13).  Fi  sure  A116  shows  a .••l’:.:  Le  f 
data  reported  for  this  station.  Data  are  also  entered  in  WA  SI  RE,  an 

automated  information  storage  and  retrieval  pro tn  p<  rat  ■ •.  by  the  USGS. 

General  inf urmut i on 

Sediment  records  for  this  station  are  consi  icred  to  lie  -ood , with 
the  possible  exception  of  those  samples  taken  dur ins  winter  1 eriods  and 
those  taken  with  the  Omaha  sampler.  The  nozzle  on  this  sampler  is  in 
the  shape  of  a right  angle,  and  the  intake  is  insiti  net  perpendicular 
to  the  stream  flow  during  the  sampling  pr  ;edure.  Th<  r<  is  some  [tti  si  1 n 
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as  to  whether  the  larger  sediment  could  follow  the  stream  lines  at  the 
nozzle  intake. 

Additional  information  on  this  station  can  be  obtained  from: 

U.  S.  Army  Engineer  District,  Omaha,  Hydrologic  Engineering  Branch, 
Water  Quality  and  Sediment  Section,  Federal  Building,  Omaha,  Nebraska 
68102;  or  from:  U.  S.  Department  of  the  Interior,  Geologic  Survey, 

Nebraska  District,  100  Centennial  Mall  North,  Room  b06,  Lincoln, 
Nebraska  68598. 
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Figure  AllU.  Site  location  for  Ashland,  Nebraska,  sediment  sample 
collection  station  (Source:  USGS  Quadrangle  Map  for  Ashland 

East,  Nebraska,  1968) 
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Figure  A115*  Site  location  for  Louisville,  Nebraska,  sediment  sample 
collection  station  (Source:  USGS  Quadrangle  Maps  for  Springfield 

(1969)  and  Manley,  Nebraska  (1969) 
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3U3PENDED-SED1  KENT 

DISCHARGE,  WATER  TEAR  OCTOBER  1973  TO  SEPTEMBER  1974 

UC  TOHtM 

NOVt  M«t  R 

DtCtMbE " 

ME  AN 

MEAN 

Mt  AN 

ML  AN 

CONCIN- 

SEDIHtNl 

ME  AN 

CONCEN- 

5ED1MENT 

ME  AN 

CONCtN- 

sediment 

DISCHARGE 

TWAT ION 

OlSCHARGt 

DISCHARGE 

TRATION 

U1  SChakuE 

0 1 SChar&E 

TRAT ion 

discharge 

DA  Y 

1CF  S> 

1HG/L  > 

(TunS/OAT) 

1CFS1 

(MO/L  1 

« tONS/DAY ) 

1CFS1 

(MU/L I 

1 T On 5 /DA  T 

1 

19300 

1010 

52600 

8930 

490 

11600 

1 1 300 

420 

12800 

2 

1 6000 

930 

40200 

9470 

510 

13000 

11000 

400 

1 1900 

3 

14200 

780 

29900 

8740 

480 

1 1 300 

1 1000 

430 

12800 

4 

13400 

640 

23200 

8810 

485 

11500 

1 1600 

500 

15700 

s 

12200 

460 

15800 

8070 

450 

9800 

9600 

500 

13000 

6 

1 1400 

375 

11500 

8310 

494 

1 1 100 

8600 

502 

1 1 700 

7 

10800 

570 

16600 

8240 

460 

1 0200 

7600 

550 

1 1 J00 

6 

10000 

530 

14300 

7950 

445 

9550 

7200 

606 

1 1800 

9 

9 TOO 

520 

1 3600 

8100 

455 

9950 

7200 

520 

10100 

10 

20100 

1040 

56400 

7930 

445 

9530 

7200 

521 

10100 

1 1 

39000 

2450 

258000 

8220 

455 

10100 

7400 

550 

11000 

1? 

40100 

2550 

276000 

8370 

460 

1 0400 

7200 

587 

1 1 4O0 

13 

27300 

1480 

109000 

8290 

460 

10300 

6800 

530 

9730 

14 

19400 

980 

51300 

9750 

520 

1 3 700 

6400 

4 95 

8550 

15 

16800 

640 

36100 

9030 

495 

1 2 1 O0 

5800 

4*0 

7050 

16 

14400 

720 

28000 

7830 

440 

9300 

6200 

480 

8040 

1 7 

13100 

670 

23700 

8980 

490 

1 1900 

6200 

480 

8040 

18 

12100 

620 

20300 

9)40 

490 

12100 

5400 

420 

6120 

19 

12200 

630 

20800 

8940 

485 

1 1 700 

4)00 

330 

3650 

20 

11200 

580 

1 7500 

10100 

532 

14500 

3000 

265 

2150 

21 

11000 

580 

17200 

4600 

740 

29200 

4500 

355 

4310 

22 

10600 

560 

16000 

.5800 

800 

34100 

5800 

450 

7050 

23 

10400 

362 

10200 

13400 

680 

24600 

5600 

430 

6500 

24 

10400 

362 

10200 

1 1900 

620 

19900 

6400 

495 

8 350 

25 

10200 

275 

7570 

13000 

660 

23200 

6200 

480 

8040 

26 

10200 

275 

7570 

1 1900 

S 7 7 

18500 

6000 

*60 

7450 

27 

9780 

305 

6050 

1)900 

550 

1 7 700 

6400 

466 

8050 

28 

9680 

315 

8230 

1 1400 

500 

15400 

7000 

550 

10*00 

29 

9560 

324 

8360 

11400 

460 

14200 

6600 

508 

9050 

30 

9620 

332 

8620 

11400 

43b 

13500 

5800 

450 

7 o50 

31 

9310 

339 

8520 

5000 

390 

5260 

TOTAL 

453450 

- 

1227320 

299900 

— 

434)30 

2)6100 

— 

278640 

JANUARY 

FEBRUARY 

MARCH 

MEAN 

ME  AN 

Ht  AN 

5E  0 1 Mt  N T 

HE  AN 

CONCEN- 

SEDIMENT 

ME  AN 

CONCtN- 

5E01HEN1 

MEAN 

CONLtN- 

DISCHARGE 

TRAT ION 

OlSCHARUt 

DISCHARGE 

IRAT ION 

01 SChARGE 

DISCHAROt 

1 RA 1 ION 

DISChak&E 

DAT 

< CF  S) 

(M&/L  » 

(TONS/UAT ) 

«CF5> 

1MG/L ) 

1 I0N5/0AY 1 

ICF  5) 

«MU/L 1 

( TONS/ JAY  1 

1 

4 ooo 

320 

3460 

10800 

407 

j 1 900 

11500 

7 70 

23900 

2 

4500 

350 

4250 

11000 

410 

12200 

11500 

852 

26500 

3 

<.<.00 

340 

4040 

1 1000 

410 

12200 

11100 

750 

22500 

4 

4200 

330 

3/40 

1 1600 

426 

13300 

10100 

509 

1 3900 

5 

4500 

350 

4250 

12000 

460 

14900 

10100 

600 

16400 

6 

4600 

360 

4470 

1 1000 

361 

1 0700 

10800 

900 

26200 

7 

4300 

300 

3480 

I 0400 

370 

1 0400 

10  700 

890 

25700 

8 

4600 

320 

3970 

9600 

380 

96-50 

10000 

845 

22800 

9 

<.<.00 

280 

3330 

9200 

390 

9690 

9830 

000 

21200 

10 

4700 

300 

3810 

8910 

410 

9660 

9460 

713 

18200 

1 1 

4400 

230 

2730 

8490 

512 

1 1 700 

9790 

600 

15900 

12 

4 100 

180 

2090 

9350 

480 

12100 

10200 

370 

I 0200 

13 

4900 

1 HO 

2380 

10900 

600 

• 7 700 

10100 

450 

12300 

14 

5800 

1 80 

2820 

12600 

983 

33400 

1 0200 

545 

1 50  0 0 

15 

7400 

J 80 

3600 

13200 

800 

28500 

10300 

*7* 

l 31-00 

16 

9400 

163 

4640 

1 3700 

720 

2O600 

11200 

492 

14900 

17 

920C 

200 

4970 

14900 

1000 

40200 

1 1200 

500 

15100 

18 

9000 

233 

5660 

18200 

1450 

71  300 

1 >400 

530 

16300 

19 

8800 

220 

5230 

16900 

1 350 

61600 

1 1800 

550 

1 7500 

20 

9400 

195 

4950 

1 « 700 

1250 

63100 

1 1 300 

512 

15600 

21 

9200 

230 

5710 

1 7200 

1 300 

60400 

11200 

550 

16600 

22 

9200 

270 

6710 

1 3700 

1 350 

49VOO 

11200 

687 

20000 

23 

9800 

800 

21200 

1 1800 

1 150 

36600 

1 1 300 

6«0 

20»00 

24 

10600 

10  30 

29500 

12200 

1200 

39-500 

1 1 700 

64  » 

20200 

25 

1 1000 

1 300 

38600 

9320 

900 

22600 

1 1000 

500 

1 7200 

26 

10800 

1260 

37300 

9380 

872 

22100 

12600 

765 

26000 

27 

1 0200 

950 

262O0 

1 0500 

760 

22  1 00 

1 1200 

640 

1 9400 

26 

1 <70  0 0 

872 

23500 

1 1 70U 

68  7 

2)  700 

1 0800 

510 

14900 

29 

11000 

650 

19300 

— 

-- 

-- 

1 1000 

630 

18  700 

30 

12000 

459 

14900 

— 

-- 

-- 

11100 

701 

21  O00 

31 

10600 

390 

1 1200 

— 

— 

— 

9350 

500 

1 2600 

total 

2312o0 

-- 

31 1 990 

338250 

- 

756100 

335030 

- 

57)400 

Figi 

ire  All 

■ . ample  < f 

iata  for 

Lou is v i 

Lie, 

raska  (f 

loin 

>ce : ' 

-%’ater 

Resources 

Data  f< 

~>r  Neb  r as 

ka,  Pari 

. 

if,  Linc< 

. 

, Nebr 

aska ) 

(sheet  L of  2) 

A ^28 


PLATT*  ■ I m sum 


06803300  PLATTI  Rim  AT  LOUI9V1LUE.  KEM -CONTINUED 
3U3PENDED-3ED1  KENT  0I3CHAACE.  ■ATT*  TEA*  CXTTOBE*  1®73  TO  8EPTEMBE*  1974 


AP81L 

MAT 

-TUNE 

me  an 

MEAN 

Mt  AN 

ME  AN 

CONCEN- 

SEOImENT 

MEAN 

CONCIN- 

SEOIMENT 

ME  AN 

CONCEN- 

sediment 

OISCnaHOC 

THAT ION 

01 SCmaNGE 

01 SCHAMGC 

TWAT ION 

DISCHARGE 

0 1 SC  maNGE 

tmat ion 

01  SCMABGE 

OAT 

ICES! 

IMG/L  > 

1 TONS/OAT  1 

iCFSI 

IMG/L ) 

1 TONS/OAT1 

ICE  SI 

1MO/L 1 

1 TOnS/Oat l 

1 

1 110  0 

0?  9 

19000 

9730 

490 

11000 

0350 

1330 

30000 

? 

11100 

SOO 

19000 

99S0 

377 

10  100 

6?00 

1??0 

?040v 

3 

1 IS00 

40? 

1 ?S00 

0090 

370 

0000 

5050 

1000 

16900 

% 

13S00 

600 

?40OO 

0?SO 

377 

0400 

5310 

050 

12200 

5 

1 3000 

6?? 

? 1 600 

7590 

340 

6970 

4730 

511 

6930 

6 

1 3600 

sso 

?0?00 

6970 

31? 

5070 

4970 

600 

0050 

7 

13100 

436 

15400 

6950 

310 

S0?O 

5 1 ?0 

710 

9o/0 

0 

13000 

400 

14000 

7090 

306 

5060 

7440 

1350 

21100 

9 

I?I00 

3S0 

11400 

6310 

660 

1 1?00 

0900 

I9?0 

36100 

10 

12200 

30  J 

1?700 

6090 

1000 

1 7900 

6330 

1940 

3 i?00 

1 1 

1?400 

400 

1 3400 

0140 

164  0 

36000 

6010 

194  0 

4?000 

1 2 

l?000 

450 

1S600 

1?000 

2200 

73900 

1 3000 

?450 

06000 

13 

13100 

460 

16300 

10100 

1 300 

37600 

9940 

3100 

03?OO 

1 A 

14100 

493 

10000 

0300 

600 

15400 

9?50 

? 1 90 

54  7 0 0 

IS 

13700 

SOO 

16500 

7940 

SOO 

10700 

7 7 70 

1010 

?l/00 

16 

14100 

sss 

?1  100 

6450 

306 

0 7?0 

7600 

660 

1 3 700 

17 

13400 

460 

1 7400 

6740 

900 

16400 

7460 

633 

1 ? 7 0 0 

10 

l?400 

377 

1 ?60  0 

0560 

3060 

06000 

6090 

590 

9700 

19 

l 1900 

360 

11600 

? 4000 

11600 

709000 

5760 

574 

00  30 

20 

1 1900 

340 

1 1?00 

1 7300 

0750 

400000 

S?40 

5?0 

7 360 

2 1 

11100 

430 

1 ?90  0 

1 1S00 

7000 

??0000 

4300 

446 

5?  7 0 

22 

11100 

470 

14500 

?!0OO 

10600 

644000 

45?0 

460 

5610 

22 

10100 

440 

i?ooo 

l ? 7 0 0 

4090 

1 79000 

3900 

31? 

3350 

?4 

9660 

419 

10800 

0350 

1090 

41  700 

3430 

300 

? 700 

?5 

9600 

379 

90?O 

7000 

1000 

19100 

3530 

J?9 

3140 

2b 

9400 

364 

9?40 

7?50 

050 

16600 

3?0O 

300 

? 660 

2 7 

8Bb0 

360 

0630 

9990 

|400 

37000 

20  20 

? 7 0 

?1?0 

2b 

11100 

309 

1 1 IOC 

0190 

1070 

41400 

21 60 

300 

? / 4 0 

2 9 

i?iuo 

900 

16300 

0900 

1690 

40000 

?44  0 

3?  1 

? 1 1 0 

30 

10000 

009 

16400 

0?  40 

1570 

34000 

?400 

310 

? 010 

31 

— 

— 

— 

0600 

1450 

33700 

-- 

— 

TOTAL 

3S7340 

- 

444990 

300910 

— 

?09?9?O 

1 74010 

— 

570600 

JOLT 

august 

SEr*IEM0Erf 

HE  AN 

MEAN 

ME  AN 

AN 

C0NCE.N- 

SEOImENT 

ME  AN 

CUNCEN- 

SEOImENT 

ME  AN 

CONCE N- 

SEOlMtNT 

01  SCHAMGfc 

TNAT 1UN 

01  SCHAHOt 

OISCnaMGE 

Tna  T 1 UN 

DISCHARGE 

01 SCHAMGt 

TMAT ION 

01 SC^AWGE 

OAT 

ICES) 

100/1 1 

1 TONS/OAT i 

1CF  SI 

IMG/Ll 

1 TONS/OAT  » 

ICE  SI 

1MO/L 1 

1 T 0N5/0AT 

1 

2200 

?90 

1 0?O 

413 

IS/ 

169 

1990 

10? 

701 

2 

2 090 

2 40 

1350 

537 

105 

?60 

1 760 

210 

1/00 

3 

1910 

??1 

1 1 40 

573 

?00 

309 

1610 

?34 

to?o 

4 

1930 

?0O 

1 350 

573 

?00 

309 

1500 

??0 

09  1 

s 

1670 

? 73 

1 ? 30 

691 

?lu 

39? 

1950 

??  9 

950 

6 

1S40 

?60 

1000 

9?  3 

?4  0 

590 

1500 

?90 

1/40 

7 

1 S 30 

2 SO 

1030 

935 

?6  0 

656 

1960 

?9  1 

1/30 

0 

1 300 

?oo 

70? 

045 

?10 

4 79 

1 690 

?0O 

1?0O 

9 

i?90 

107 

631 

1150 

220 

603 

1000 

/ 4 9 

1/10 

10 

1170 

190 

09? 

1650 

2 40 

10  70 

1570 

?00 

040 

1 1 

1 190 

153 

49? 

1670 

?4  0 

1000 

1 6?  0 

?I0 

919 

1? 

1 1?0 

14S 

430 

1 120 

?50 

1160 

1 060 

220 

1 100 

1 3 

1 040 

140 

393 

1SS0 

300 

l?60 

1950 

222 

1 1 70 

14 

904 

140 

37? 

1450 

3?? 

1?60 

1 6?0 

2 10 

019 

IS 

099 

1 39 

3 36 

1 700 

314 

1440 

1000 

?47 

1/60 

10 

001 

1?0 

?60 

? 3 30 

309 

?3?0 

1000 

?S0 

1 /0O 

i r 

699 

no 

?0H 

? 7S0 

600 

4400 

1910 

300 

1 990 

is 

6*>0 

1 10 

193 

2210 

591 

3530 

?0S0 

310 

1 7 ? 0 

19 

613 

1 10 

10? 

20  30 

390 

1 9?  0 

1 990 

?90 

1 >4  0 

20 

60  1 

1 10 

1 70 

?0IU 

33 1 

1000 

? 0 30 

? 0 1 

1 »4  0 

21 

S4  7 

1 10 

1 6? 

19  70 

330 

1 760 

1000 

? 4 0 

1 ??0 

22 

S 39 

no 

1 60 

? 350 

340 

? 1 60 

1 740 

??S 

1 w60 

22 

S 4 0 

i ro 

1 6/ 

?1S0 

?0O 

1630 

1 900 

?60 

1 390 

2 4 

490 

no 

140 

? 3 30 

313 

1 9 70 

1 7 30 

156 

7/9 

2 S 

44S 

no 

1 22 

1600 

? 4 0 

1 000 

1 7 ?0 

?00 

9/9 

?6 

400 

1 10 

1 19 

1650 

2 20 

1 060 

1 040 

311 

1 9So 

21 

391 

no 

1 16 

1 790 

2 90 

!?I0 

1 990 

?50 

1 34  0 

20 

4/5 

no 

1 ?6 

1 7 40 

2 22 

1 090 

?0  30 

?05 

1 1/0 

2 9 

4 19 

1 lo 

1 ? 4 

I960 

220 

9?  7 

I9S0 

?90 

1 3/0 

30 

3«S 

no 

1 14 

1490 

20  J 

• 17 

19  70 

211 

147* 

Jl 

373 

no 

1 1 1 

1400 

1 90 

764 

*• 

— 

— 

TOTAL 

30331 

— 

I9S11 

400  70 

— 

3964  t 

53*50 

— 

15664 

total 

01  9C  m A mg( 

f ON  Tf  AN 

ICE  S-Oa  tSI 

/0  19/4 1 

total 

SUSP*  NOE  U- 

■SEOImEnT 

0 1 SC  MANGE  E UN  Tf  AM  1 TOMSl 

7570)06 

Fip;rp  AH'  (sh 


1 


Platte  River  at  North  Bend  and  Schuyler,  Nebraska 


Ptat  i on  i dent  i Pleat  ion 

OWDC  No.:  73^55;  56353 

Agency  station  Nos.:  06796000;  0679^+700 

Latitude/longitude:  UpYIO/vo-V-BO;  hi.  >/‘>Y  's 

Agency  reporting  to  OWDC:  USGf 

River  mile:  North  Bend,  73.0;  Pchuyler,  89.5.  (Mile  0 is  at  the  con- 

fluence of  the  Platte  and  Missouri  rivers;  established  by 
the  USGS  in  1969.  ) 


Site  description 

The  USOS  operates  a sediment  sample  collection  station  on  the 
Platte  River  at  North  Bend,  Nebraska,  and  has  operated  a station  at 
Schuyler,  Nebraska.  Because  of  the  close  proximity  of  these  two  sta- 
tions and  the  similarity  of  their  banks-,  gradients,  and  channel  • >nd  i - 
t ions , and  because  no  tributary  streams  enter  the  relal  Lvely  straight 
reach  of  the  Platte  River  between  these  two  stations,  their  records  are 
regarded  by  the  IU'0£’  as  representative  of  the  same  reach  of  the  Platte 
River.  The  North  Bend  sediment  and  gaging  stations  are  on  the  Nebraska 
State  Highway  79  Bridge,  1.0  mile  south  of  North  Bend  (Figure  A117 ) , and 
the  now-defunct  Schuyler  sediment  and  gaging  stations  were  on  the  Nebraska 
State  Highway  15  Bridge,  2.(  miles  south  of  Schuyler  (Figure  AII8),  Th« 
Platte  River  is.  not  navigable  for  commercial  traffic  in  this  reach,  and 
its  banks  are  unprotected,  gently  sloping,  and  covered  with  scattered 
trees  and  nonwoody  vegetation.  A canal  enters  the  river  10  miles  up- 
stream from  Schuyler.  There  is  agricultural  activity  along  both  banks. 

The  streambed  material  is  sand,  and  the  approximate  channel  gradient  is 
I*.  8 ft /mile.  The  tabulation  below  lists  the  discharges,  and  sediment 
loads  measured  during  the  periods  of  record  of  the  two  stations: 
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> 

jj 

: 

j 
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Station 

Nortii  Bend 

Schuyler 

Discharge : 

Per iod  of  record 

19l49-present 

1966-1968* 

(water  years) 

Max imum , c f s 

112,000 

Mean,  cfs 

*4,081 

Minimum,  cfs 

36 

Sediment  load; 

Period  of  record 

1966-1967, 

1966-1968 

(water  y sirs) 

1970-1971, 

Maximum,  tons/ 

1973-present 
1, U60,000 

185,00 

day 

Minimum,  tons/ 
day 

27,200** 

380 

* Only  a few  discharge  measurements  were 
made  at  Schuyler  during  peak  flows  in 
connection  with  sediment  sampling.  The 
USGS  believes  that  these  few  measurements 
are  not  representative  of  daily  flows  and 
that  tiie  extremes  of  flow  measured  at  the 
North  Bend  gaging  station  should  be  used 
instead . 

**  Minimum  sediment  loads  measured  at  North  i 

Bend  are  hardly  representati ve , since  jj 

these  measurements  were  made  during  peak  fij 

flows.  It  is  possible  that  lower  minimum 
loads  were  recorded  during  the  winter 
sampling  of  water  year  1975-  These  data, 
however,  have  not  yet  been  processed. 

The  estimated  annual  soil  loss  in  the  vicinity  of  both  sediment  stations 
is  100-1400  tons. /square  mile. 

Station  chronological  record 

: 

North  Bend,  Nebraska,  an  active  stream-gaging  station  since  19*<9,  N 

was  established  as  a sediment  sample  collection  station  on  1*4  August  M 

1966  to  monitor  sediment  loads  on  this  reach  of  the  Platte  River. 

Intermittent  suspended-sediment  and  bed-material  samples  were  collected 
during  the  period  of  record  as  shown  on  the  tabulation  under  "Site  des- 
cription" through  water  year  197*4;  beginning  in  water  year  1075,  those 

* 

samples  were  taken  on  a monthly  basis.  In  October  197.'  , the  USGS  began 
collecting  chemical  data  on  a monthly  bar. i s and  water  temperatures,  on  a 
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tally  bar. is.  This  station  became  part  of  the  National  Stream  Quality 
Account  in."  Network  in  October  1973. 

A sediment  sample  collection  station  was  established  at  Schuyler, 
Nebraska,  in  196<  t<  monil  r s iimenl  ads  in  th<  Linv  id-Cedar  Bluffs 
reach  of  the  Platte  River,  the  site  of  a proposed  (but  never  e ns true ted} 
Bureau  f Reclamation  iam.  Suspended-sediment  and  bed-material  iata 
were  collected  intermittently  durinr  1966  and  monthly  during  a,J67  and 
I >68.  Wat i r • top*  ral  ir*  and  lischarges  were  measured  when  these  samples 
were  collected. 

Sample  collection,  sample  laboratory  analysis,  lata  r<  Lucl  n,  and 
data  publication  for  both  the  North  Bend  and  Schuyler  st  at  : "...  ar*  the 
responsibility  of  the  USGS  Nebraska  [strict . 

S;unple  and  data 
collection  yrocedures 

Depth-integrated  suspended-sediment  samples  (taken  by  the  equal - 
transit— rate  (ETR)  method)  and  bed-material  samples  were  collected  wit  h 
US  P-V>  and  US  BM-5^  samplers,  respectively,  at  the  North  Bend  and 
Schuyler  stations  according  to  the  following  schedule: 


North  Bond,  bracks 


Year 


1966-1967 
1968-1969 
L97  -1971 
1972 

1 >73-3  >?4 


Sampling 
• re  luon -y 


rnl  * rm  Ltt*  nt  ij 

None 

intermit  ten* ly 
None 

Intermittently 


1975-present  Monthly 

Schuyler , Nebraska* 

196 6 Intermittently 

1967-1968  Monthly 

* Station  discontinued  in 

1«68. 


5. 


These  samplers  and  the  ERT  method  are  discussed  in  Reference  la. 

River  stupe  has  been  measured  daily  at  North  Bend  since  19*+9. 

Prior  to  12  September  1951,  there  was  a wire-weight  gage  at  the  site. 
Since  12  September  1951,  there  has  been  a Stevens  A-35  recorder,  and 
since  2 June  196*+,  there  has  also  been  a Fisher-Porter  automatic  digital 
recorder.  The  discharpe  is  computed  using  the  ratinp  curve  developed 
for  this  reach  of  the  river.  At  Schuyler,  the  discharge  was  measured 
only  intermittently  at  peak  flows  in  conjunction  with  sediment  sampling. 
Laboratory  sample  analysis 

Suspended-sediment  samples  are  analyzed  for  concentrations,  and 
bed-material  samples  are  analyzed  for  particle-size  distribution  by  the 
USGS  foils  Laboratory,  Lincoln,  Nebraska.  The  methods  used  are  discussed 
in  Reference  lb. 

Data  reduction  procedures 

Suspended-sediment  concentration  and  discharpe  values  are  used  to 
compute  suspended-sediment  loads.  Data  reduction  is  the  responsibility 
of  the  USGS  Nebraska  District.  The  procedures  used  to  reduce  the  da*; a 
are  discussed  in  Reference  lc. 

Data  reporting  procedures 

All  available  values  of  bed-material  particle-size  distribution, 
suspended-sediment  concentration,  suspended-sediment  load,  and  dis- 
charpe, as  well  as  temperature  and  results  of  chemical  analyses,  appear 
in  Reference  23.  The  data  are  also  entered  into  the  the  USGS  Water 
Resources  Division  Water-Quality  Files  and  the  Environmental  Erotection 
Agency's  STORET  System.  Daily  discharpe  values  from  North  rend  are 
published  in  Reference  13  and  are  entered  in  the  USGS  WAIV'D  ’RF  files. 

No  examples  of  published  sediment  data  are  available. 

General  information 

Since  the  stations  at  North  Bend  and  Schuyler  were  u i rated  only 
intermittently  or  monthly  for  their  periods  of  record,  th'-  ".’G2  regards 
the  suspended-sediment  and  bed-material  data  as  somewhat  questionable. 

The  daily  discharge  records  for  North  Bend  are  regarded  as  good,  except 
for  those  taken  during  winter  periods,  which  are  poor. 
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Additional  information  on  the  North  Bend  station  can  be  obtained 


from : U . 

District , 


S.  Department  of  the  Interior,  Geological  Survey,  Nebraska 
110  Centennial  Mall  North,  Lincoln,  Nebraska  68508. 
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Figure  A117 • Site  Location  for  North  Nebraska,  s<  limenl 

sample  colli  :tion  stat  ton  (Sources  USGS  Quad  rang  li  for  Wort] 

Ren  i , Neb raska , 1 « 8 ) 
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Figure  All8.  Site  location  for  Schuyler,  'Nebraska, sediment 
sample  collection  station  (Source:  USGS  Quadrangle  for 

Schuyler,  Nebraska,  1968) 
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1 i V'-r  Aii'Vi-  ' I i S'ivi'r  'utflow  Channel,  Louisiana 


.'t  'it.  ion  L ten*  i ficat  ion 
OWDC  No.:  52*882* 

Agency  station  No. : 

Latitude /longitude : -,j  1/912*245 

Agency  report  in;'  to  E:  CE 

River  mile:  13.1  (Mile  0 is  at  the  confluence  of  the  Lover  Old 

and  Mississippi  rivers;  established  'ey  the  CE  in  1967.) 

Cite  description 

The  sediment  .-.ample  collection  station  is  at  a discharge  range 
2.6  mile.'  above  the  confluence  of  the  Red  River  and  Old  River  Outflow 
Channel  and  6.3  miles  above  the  confluence  of  the  Lower  Old,  Red,  and 
Atchafalaya  rivers  (Figure  A119) . The  river  stage  is  read  at  Barbre 
Landing  at  mile  6.1  (Lower  Old  River).  The  sediment  sampling  station  Is 
in  a bend,  and  there  is  neither  protection  on  either  bank  nor  any  cul- 
tural activity  in  the  vicinity  of  the  station  that  would  affect  sediment 
loads.  The  bed  material  is  composed  mainly  of  very  fine  sands,  and  the 
gradient  through  this  reach  is.  0.35  ft/mile.  The  Red  River  is  navigal  le 
for  commercial  traffic  through  this  read).  The  maximum  discharge  of 
record  (1965  to  the  present)  is  187,000  cfs.  The  maximum  sediment  load 
of  record  ( 1 " to  the  present)  is  1,55 2,000  tons /day.  No  mean  or  mini-  m 
discharge  or  sediment  load  data  are  available  for  this  station. 

Elation  chronolog i cal  record 

The  station  was  established  in  1963  to  monitor  the  sediment 
c ntribul  ion  of  the  Red  River  to  the  Atchafalaya  River,  rhe  sit<  was 
established  at  this  particular  location  because  there  was  a discharge 
range  already  there. 

The  CE  New  Orleans  District  (NOD)  is  responsible  for  collecting 
the  samples  and  reducing  and  publishing  the  data  resulting  from  the 
laboratory  analysis.  Prior  to  June  1973*  the  samples  wen  analy  ted  b; 
tlie  NOD  Laboratory  and  are  now  analyzed  by  the  USO:'  Louisiana  District 
Laboratory  in  Raton  Rouge. 


Sample  and  data 
collection  procedures 

Sample:.-  wore  taken  twice  monthly  on  three  verticals  with  five 
Lnt-integrated  sam]  Les  >n  each  vertical  prior  to  197*  . The  verticals 
were  spaced  2 - ft  apart.  Two  verticals  are  now  taken  at  375  and  675  ft 
from  - 1 refer- -no-  marx-  ••  n the  r irht  bank . The  sam:  Les  are  taken  at  10, 
, , , and  > I percent  of  the  depth  of  the  vertical.  During  high 

flows,  sam] . >s  are  collected  weekly.  The  samples  are  taken  from  a boat 
with  -i  US  P-6l  sam]  Ler.  (Prior  to  15  April  197**,  a US  : sampler  was 

usi  i, ) Bed-material  samples  are  taken  with  a drag  bucket. 

Discharge  and  temperature  observations  are  taken  each  day  that 
sediment  samples  are  taken. 

Laboratory  sample  analysis 

Information  is  identical  to  that  presented  for  the  Atchafalaya 
I iver  sediment  sample  collection  station  at  Simmesport , Louisiana, 

Data  reduction  procedures 

Information  is  identical  to  that  presented  for  the  Atchafalaya 
River  sediment  sample  collection  station  at  Simmesport,  Louisiana. 

Data  report i nr  procedures 

None  of  the  discharge  or  sediment  data  have  been  published;  how- 
ever, a prinl  il  for  this  station  provided  by  the  NOD  is  .•.hewn  is,  Fig- 
ure . . Dailj  gag<  hei  ;hts  are  published  in  Reference  2k, 
b-;ieftl  information 

Additi  : . ■ ■ i Lnformati  n on  this  station  can  be  obtained  from: 

U.  S.  Irmj  ■ . - ’ - District , New  Orleans , Hydraul ics  and  Hydrol ogic 

■ , . e.  Box  M2r>7,  New  Orleans,  Louisiana  701t>0. 
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SEDIMENT  SAMPLE 
COLLECTION  STATION 


Figure  A119.  Site  location  for  Red  River  above  Old  River 
Outflow  Channel,  Louisiana,  sediment  sample  collection  sta^ 
tion  (Source:  Sheet  20h , Red  River  Hydrographic  Survey, 

Volume  2,  1965-1968,  U.  S.  Army  Engineer  District,  New 
Orleans,  New  Orleans,  Louisiana,  1970) 
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Rod  River  at  Alexandria,  Louisiana 

Station  identification 

OWDC  No.:  5^883 

Agency  station  No.:  0*+600 

Lat it ude /longitude : 31181*6/92263** 

Agency  reporting  to  OWDC:  CE 

River  mile:  10**.  9 (Mile  0 is  at  the  confluence  of  the  Lover  Old 

and  Mississippi  rivers;  estatlished  by  the  CE  in  1967.) 

Site  description 


The  station  is  on  the  U.  S.  Highway  165  Bridge  (business  route) 
that  crosses  the  Red  River  at  Alexandria  (Figure  A12l).  Bayou  Rigolette 
empties  into  the  Red  River  1.8  miles  upstream.  There  are  levees  n 
banks  and  revetment  on  the  right  bank  between  the  levee  and  the  river. 

The  river  is  straight  in  the  vicinity  of  the  station  and  is  navigable 
for  commercial  traffic.  The  gradient  of  the  channel  through  this  reach 
is  1.1  ft/mile,  and  the  bed  material  is  composed  mainly  of  fine  sands. 
Since  the  closure  of  Dennison  Dam  31  October  19**3  and  the  subsequent 
closing  of  other  dams  upstream  from  Alexandria,  the  flow  past  this 
station  is  considered  to  be  partially  controlled. 

The  dischar  es  of  record  (1928  to  the  present)  are:  maximum  - 

233,000  cfs,  mean  - 31,663  cfs;  and  minimum  - 873  cfs.  The  sediment 
loads  of  record  (1952  to  the  present)  are:  maximum  - 2, 021, t >00  tons /day; 

mean  - 2o0,Q00  tons /day;  and  minimum  - 26,000  tons /day. 

Station  chronological  record 

The  station  was  established  in  1952  as  part  of  the  program  to  char- 
acterize the  sediment  regime  of  the  Red  River.  The  chosen  site  was  an 
establish*  1 discharge  range.  The  N N* w rleans  Districl  N D)  is 
responsible  for  collecting  the  samples  and  reducing  and  publishing  ‘lie 
data  resulting  from  the  Laborat ory  analysis.  Prd  ir  t Jun*  ! >73,  th* 
sampler,  were  analyzed  by  the  NOD  Laboratory  and  are  now  analyzed  by  ‘he 
USGS  Louisiana  District  Laboratory  Ln  Bal  n 1 ige. 


A3M 


Sample  and  data 
collection  procedures 


Suspended-sediment  and  bed  sample.;  are  taken  twice  each  month. 

Four  to  five  point-integrated  samples  (at  10,  25,  50,  75,  and  90  percent 
of  the  depth  of  the  vertical)  are  taken  on  three  to  five  verticals 
equally  spaced  across  the  stream.  The  number  of  points  on  each  vertical 
and  the  number  of  verticals  are  determined  by  instructions  provided  by 
the  NOD  based  on  the  gage  reading.  The  suspended-sediment  samples  art 
taken  with  a US  P-1+6  sampler.  The  point-integrated  samples  are  taken 
for  2-min  intervals.  The  discharge  is  measured  with  a Our ley  ve3  :itj 
meter  each  day  that  sediment  samples  are  taken.  River  sta  is  meas  iri  1 
twice  daily  with  a wire-wei  'hi  ga  -•  al  ta  :hed  to  the  downs'  r<  am  sid< 
the  l ri  ige.  Prior  to  1932,  a staff  gage  was  used  to  measure  stage. 
Laboratory  sample  analysis 

Information  is  identical  to  that  presented  for  the  Atchafalaya 
iv<  r sediment  sample  collection  station  at  Simmesport,  I lisiana. 

Data  reduction  procedures 

Information  is  identical  to  that  presented  for  the  Atchafalaya 
River  sediment  sample  collection  station  at  Simmesport,  Louisiana. 
bat  a rei-ortin.-;  procedures 

Information  is  identical  to  that  presented  for  the  Atchafalaya 
River  sediment  sample  collection  station  al  Simme  ; rt,  I iana. 

An  example  of  data  for  this  station  (provided  by  NOP)  is  shown  in 
Figure  A122. 
fenoral  inf'  mat  ion 

Additional  information  on  this  station  can  !<•  obtained  from: 

: ' . . ' . A my  En  ineer  District , New  rleans , Hydraulic:  and  , ir  ic 
Branch,  P.  0.  Box  60267,  New  Orleans,  Louisiana  7 1< 


SCALE  IN  FEET 


Figure  A121.  Site  location  for  Alexandria,  Louisiana,  sediment 
sample  collection  station  (Source:  Sheet  163,  Red  River  Hydro- 

graphic  Survey  1965-1968,  Volume  2,  U.  S.  Army  Engineer  District, 
New  Orleans,  New  Orleans,  Louisiana,  1970) 
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Red  River  at  ChreVei  ort , Louisiana 


station  identification 

OWDE  No.:  5^882 

Agency  station  No.  : 0^225 

Lat  i tude/longitude : 323055/93^*^-5 

Agency  reporting:  to  OWDC:  CE 

River  mile:  277.  t (Mile  11  is  at  the  confluence  if  the  Lower  . : 

an  1 Mississippi  rivers;  established  by  the  CE  in  1967.) 

Cite  descr intion 

The  sediment  sample  collection  station  is  on  the  U.  S.  Highway  80 
Bridge  that  crosses  the  Red  River  between  Chreveport  and  Bossier  City, 

::  i le  downstream  from  the  confluence  f Iross  Bayou  and  the  Red  ■■ 

• 1 A1  • . Fhe  gaging  station  is  ).i  mil*  dovmstrean  n thi  lin<  is 

lentral  Railr  a i bri dge . The  left  bank  is  protected  by  the  Bossier  lity 
front  revetment.  There  ’ire  rock  groins  on  the  left  bank  farth*  r iown- 
stream . The  stations  are  in  a straight  reach  of  the  river,  and  th< 
streamb*  ; gradient  is  1 . 1 ft/mile.  The  Red  River  is  nav i ;abli  for 
mercia)  traffic  in  this  reach.  The  stri taml  ed  material  con  ists  f mediun 
and  sands.  The  iischarge  is  somewhat  regu  at<  1 by  . nisoi  Dan 

:1  . ed  31  ct  ber  19^3),  xarkana  Dam  (cl  sed  1953  , and  Mi  Lw  1 an 

■ ■ »sed  l6  August  : *•  * . The  lischarges  of  r<  • rd  fron  . > i r t 

Lt  August  1 >6<  maximum  - 303,  Cfs;  and  minimum  - ( *■  *fs, 

mean  dischargi  value  for  the  peri  i L9  - - * August  . ><  ( is  available. ) 
After  16  August  196*',  the  discharge::  of  record  (to  the  present)  are: 
maximun  - Lt  , cfs ; m< tan  — 26,1  ) cfs;  and  minimum  - 1,<  . 

sediment  I ad  r<  : rds  ar*  ava liable. 

;'t  at  i gi  clir.jnot'  gj.-a]  record 

Information  is  identical  to  that  presented  for  the  Rod  River  sedi- 
ment ample  ■ Lli  :ti  n stati  n at  ■ - iria,  L lisiana,  except  tl  it  thi 
sediment  :tati->n  was  e.-.t.abi  shed  in  1*>66. 


A 3 >4 r . 


Sample  and  data 
collection  procedures 

Suspended-sediment  and  bed-material  samples  were  taken  once  a 
month  through  197^  on  a single  vertical  i+50  ft  from  the  ripht  bank, 
ample  s were  taken  at  25,  50,  and  75  percent  of  the  depth  of  the  ver- 
:al.  Sine*  the  beginning  of  1975,  samples  have  been  taken  weekly. 

><  iim<  nt  samj  Les  are  now  taken  on  three  verticals  with  fivi  point- 
rated sai  s on  each  vertical.  The  samples  are  taken  at  10,  . 5, 

, ' , and  9 : percent  of  the  depth  of  the  vertical.  Phi  vert  icals  ari 
;•  , ■ , and  • fr  m a reference  marker  on  the  right  bank. 

i intent  samj  Le  ar«  taken  with  a US  P-6l  sampler.  (Prior  to  15  April 
1 < , a US  : sampler  was  used.)  Bed-material  samples  are  taken  with 

a drat'  bucket. 

Discharge  is  measured  with  a Gurley  current  meter  each  day  the 
suspended-sediment  samples  are  taken. 

River  staj'e  was  measured  with  a staff  f'ar.s  prior  to  T-<3l ; since 
that  date , a wire-weight  gage  has  been  used.  A Telemark  device  was 
added  to  the  installation  in  1955-  The  stage  reading  i .•  now  made  via 
i i r rt-line  telephoni  by  a paid  observer,  whose  services  are  j intly 
funded  by  the  CE  (50  percent)  and  the  National  Weather  Service 
(50  percent). 

Laboratory  sum;  le  analysis 

Information  is  identical  to  that  presented  for  the  Atchafalaya 
River  sediment  sample  collection  station  at  Simmesport,  Louisiana. 

Lata  reduction  procedures. 

[nf  rmati  n is  identical  t<  that  pri  ented  for  the  A1  chafa  Laya 
iver  iiment  sample  • . . ■ :ti  n stati  n al  Si mn esj  rt , 1 lisiana. 

: 'at.  a ['■  j ’ft,  in:'  ; oe  ■ lur- 

Fnf  > iti  : . is  identical  t that  presenti  i f r t . Al  :hafi  aj 

River  si  iimenl  samj  Li  :ollecti  n stati  n al  Simmesj  rt , lisiana. 

t ii'Ta  1.  i n f>  >r::ia  t I ' ai 

Additi  na  inf  m ati  n ■ thi  stati  i :ai  bi  bl  ined  fr  i : 

U.  S.  my  • ineer  District , li  ..  rlean3 , Hydraulic 
Branch,  ; . Box  1 > 7,  Lew  an  , ii.  ' ana 
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'SHREVEPORT 


Figure  A123.  Site  location  for  Shreveport,  Louisiana,  sediment 
collection  station  (Source:  Sheet  83,  Red  River  Hydropraphic  S 
I98T-I969,  Volume  1,  U.  S.  Army  Enpineer  District,  New  Orleans, 

Orleans. , Lou  i s.  i ana , 1970 ) 


SEDIMENT  SAMPLE 

COLLECTION  STATION 

Red  River  at  Fulton,  Arkansas 


Station  identification 

OWDC  Mo.:  5 *+777 

Agency  station  No.:  0U075 

Lat itude /longitude:  333626/93^856 

Agency  reporting  to  OWDC:  CE 

River  mile:  101.8  (Mile  0 is  at  the  confluence  of  the  Lower  Old 

and  Mississippi  rivers;  established  by  the  CE  in  19C  ’.) 

■ lescript  Lon 

: a sediment  sample  collection  station  is  0.3  mile  above  the  l!.  S. 
i ••  * nut  crosses  the  Red  h Lver  at  Fulton  (Figure  A12l). 

. he-  raging  station  is  near  the  left  bank  on  the  downstream  side  of  the 
brldre.  The  Missouri-Pacific  Railroad  bridge  crosses  the  Red  River 
Lmn  liately  lovnstream  from  the  sediment  sampling  station  and  0.2  mile 
ij  stream  from  the  ' . 2.  Highway  67  Bridge.  The  station  is  1.3  mile 
downstream  from  trie  confluence  of  the  Little  and  Red  rivers.  There  ir 
an  artificial  protection  levee  along  the  left  bank  (Fulton)  upstream  and 
downstream  from  the  station,  which  is  in  a straight  reach  of  the  river 
(navigable  for  commercial  traffic)  about  0.2  mile  downstream  from  a 
I,-  -.:.  The  gradient  1 f the  streambed  thr  igh  this  reach  is  1.0  ft/mile, 
and  th<  b<  i material  is  composed  of  very  fine  sand.  The  discharge  is 
somewhat  regulated  by  Denison  Dam  ( closi  i :tober  19*1+3)  and  Millwood 

Dam  (closed  l6  August  I960) . The  discharges  of  record  (from  1 «.  f to 
:•  August  1966)  are:  maximum  - 338,000  cfs;  and  minimum  - 390  cfs,  (No 
mean  ii  :faarg<  value  for  the  period  1927-K  August  1-)*  t is  uv-tila;  1-  . 
After  i ■ lugusl  1966 , the  lischarges  >f  record  (to  the  present)  are: 
maximum  - 1<  . ) :fs;  mean  - V :fs;  and  mi n Imam  - i,  2fs,  Phi 

timenl  1 a is  of  record  (196*  to  the  preseni  are:  max  Lmum  - . , 

• n lay;  mean  - 83,9  tons /day;  and  minimum  - i»oT  tons /day. 

. (j  ■ 1. 1 i ..Mir  sr  1 1 ~ i "i  . ■.-•ors 

Informal:  nisi  ientical  to  that  presented  for  tin  K.  i Riv<-r 


sediment  sample  collection  station  at  Alexandria,  Louisiana,  except  that 
the  sediment  station  was  established  in  1966. 

Sample  and  data 
collection  procedures 

Suspended-sediment  and  bed-material  samples  were  taken  monthly 
through.  1973;  no  samples  were  taken  in  197^;  beginning  in  1975  samples 
have  been  taken  weekly.  Sediment  samples  are  taken  on  three  verticals 
with  five  point-integrated  samples  on  each  vertical.  The  samples  are 
taken  from  a cableway  and  t i t *itb  a ; S P-U6  sampler  at  10,  25,  50,  75, 
and  90  percent  of  the  depth  of  the  vertical.  The  verticals  are  at  250, 
350,  and  lt50  ft  from  a reference  marker  on  the  left  bank.  Bed-material 
samples  are  taken  with  a drag  bucket. 

Discharge  is  measured  with  either  a Gurley  or  a Price  current 
meter  each  day  the  suspended-sediment  .'amples  are  taken. 

River  stage  was  measured  with  a staff  gage  prior  to  1932;  since 
that  date,  a wire- weight  gage  has  been  used.  A Stevens  A-35B  graphical 
recorder  and  Telemark  device  were  added  to  the  installation  in  19^5  to 
continuously  monitor  stage.  The  daily  measurements  are  made  by  means 
of  direct-line  telephone  by  a paid  observer,  whose  services  are  funded 
jointly  by  the  CE  (50  percent)  and  the  National  Weather  Service 
(50  percent). 

Laboratory  sample  analysis 

Information  is  identical  to  that  presented  for  the  Atchafalaya 
River  sediment  sample  collection  station  at  fimmesport,  Louisiana. 

Data  reduction  procoduri-s 

information  is  identical  to  that  j resented  for  the  Atchafalaya 
River  sediment  sample  collection  station  at  St nm  esj  rt , ! uisiana. 

['at. a reporting  procedures 

Information  is  identical  to  that  presented  for  the  Atchafalaya 
Lver  sedimenl  sample  collection  stati  n at  Sirames]  rt , I uisiana. 
example  of  data  for  this  station  (provided  by  the  NOD)  is  shown  it. 
Figure  A125. 


FULTON 
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COLLECTION  STATION 
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SEE  MOTE 


Figure  M2h . Site  location  of  Fulton,  Arkansas,  sediment 
sample  collection  station  (Source:  Sheet  IT,  Red  River  Hy- 

drographic Survey,  1967-1969,  Volume  1,  U.  Army  Engineer 
District,  New  Orleans,  New  Orleans,  Louisiana,  1970) 
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ft  at  i on  id'  ill  i I'icat  Lon 

OWDE  No.:  TOSlO 

Agency  tut  ion  No.:  Y33'0./f 

Latitude/longitude : 33^113/  Ul  39 

Agency  reporting  to  DWDC:  Texan  Water  Development  Board 

iver  mile:  6.9  (Mill  is  at  the  Junction  f the  Red  and  Atcha fa  1 aya 

rivers  and  I wer  Ld  River;  established  l y thi  'E  in  L9<  ■■ 

.’it'  i i ■ ’i: 

stati  is  at  the  1 1 . . ' . Hi) ;hway  259  Bridgi  . t . th<  Texas- 
ma  Stat  Lim  13  miles  n rth  ■ I eka  1 1 , Ti  xas  (Figure  Al  6) . 

treambed  L: sed  mostly  >f  coarse  sand  and  ;ravel,  and  th<  gradient 

■ - stream!  id  is  appr  ximately  .9  ft  ^mile . rhe  channel  is  not  c n- 
tr  Hi  3 , and  th  stri  am  is  fre<  1 mi  lander , except  for  stabilizati  n at 
brid  heads,  rhe  channel  section  in  the  vicinity  >f  the  site  is 
traight , and  then  an  no  structures  or  tributaries  upstrean  for 
miles . Thi  stri  an  I 1 n it  navigal  Le  for  c<  mmi ircial  traffic . Fhe  flow 
is  part i ally  ri  ;ulat  3 ; y enis  n I an  L69  river  miles  upstri  am . rh< 
i in chargee  snear-ured  during  the  period  of  record  (19b"  to  the  present) 
ar  : max in  urn  - . - , :fs ; mean  - • , ' ■ 1 dfs ; and  minimun  - i31  :fs. 

: , . • : : mi  nt  loads  f record  1969  to  the  present  are:  max i n m - 
. 1 ’ , ■ ns  ; meai  - ' , tons/  lay  ; an  3 m3 n : mun  - ■ t ins  lay  . 

.3.  at.  i - 'U  e 1 i m .■  -r  1 

Phis  stati  n was  primarily  established  in  ebruary  L9*  > ti  :ompi  - 
■1  record  of  sus pendi 'd-r ed iment  character ist  ion  of  Red  River  stiv:u:.:'l  >w 
•it  a proposed  diver. '.ion  point  containe  1 in  the  xir  Water  .'.vrd  vs. ere 

blY,  00  acre— ft  of  water  would  be  diverted  annually  t Napier  Renerv.  i r 
in  thi  Sulphur  River  Basin*  rhi  station  record  als<  affords  addit 
3 f initi  1 ' thi  suspende  3-si idiment  regimi  f thi  Red  River. 

Water  Development  Board  (TWDB)  i r re.ponnible  f r collecting  and  tinsi- 
ly.ti.no  fhe  ramp  l- a*.  and  for  reducing  -ml  pub  1 irh  i no  t i 1 • ■ remit  ing  iat.a. 


A D '3 


1 


I 


.’ample  and  data 
• s'  L K ' ti  n rr : dm'-  s 

I 

A s ampl  as  1 ■ n t aki  >n  laili  sine  ebrua L9<  > bj  a paid  b- 
■ r . xas-typ*  san pj  r Ls  . 1,  w :h  consists  'a  :ontainer 

thal  . an  8-oz  ; ttle  m ini  i ■ ■ L attached  t a Lead  fish, 

san pier  is  attacl  l to  a rope  and  is  lowered  by  hand  1 a depth  f 1 f 1 
: ( ; w • irfaci  f the  water.  - bserver  rec  rds  th<  time , iate , 

‘a.--  height,  and  station  name  ana  number  on  the  bottle  label.  ; ivor 
st  use  is  mens  if -i  with  a . 'tever.s  •'•.-35  continuous  recorder  an  i a is:. 
rter  Li,- i tal  re  • uvier . 

r,V  1 • • : ' ! / 

•'he  .-ampler  ar  at.aly.-.ed  in  *:.•■  soil.-,  laboratory  :-.aintair.--d  by  ti., 

■ ■ ■ Lai  ral  r>  latj  ar  imi  riz  J i thi  f rn  WDI  ESS3  Su  pend  l- 
.'•  ; 1 :■  ' •:■  : u'.  -s  i • ••••  • if  ■ 

’•-•'hen  t!ie  . ar  !••  • ' v i in  • lai  rat.  r.v , the-  station 

numb  r ( ••  lumr.s  • .■  ■ • - - !r  , and  sage  heigh*  are 

i'-  * r.s  i a:  t • ■ • i*  ■ . : *s  , • . t • . > -n  w<- i she  i and 

I 

•’  * r : : t * m * - * . . s : ■-  : r 1 r to  filling.  i'non 

; * • 1,  and  • i ; i the  near*  st  .Is 

* L umn  • - ■ • . filtered  through  a crucib]  w i t h th< 

fiber  filtei  t ttom.  irucil  and  filter  are  thei 

dsii  i in  • . v-  n • * a * 1 • ’ f r hr  -in  : * ten  are  p.  teed  in  a d*  sic- 

"|*  >’  t ’o,l  f.  «•  nr:-  n . fi  1*  < r is  then  woi  -bed  and  the  weight 

ri  c r ■ : i * the  ar-  .*•  . ; ■ 1 • - . 

1 -it  -t  :•'•■!,  -'i  n l s 

The  ■ mt  tit  at  ion  forms  (K-.V-j  are  • urno  : over  ' ■>  tht  Data  fr  c«  .-• 
ivisi  n f th<  ••  . 1 Lai  ar  eypunched  ini  tomputer 

■ar is  f r compututic  as  follows: 

TW  = .'700  * Q 

TV.'  = weight  water  pas.,  iris  tl.-  sta"  ion,  * • ns  day 


wild 


— rr 


1 h<  mi  , 


%DG  = — 


where 

/»DS  = percent  dry  sediment 

W.  = weight  of  the  dry  sediment,  vi  .-re  W is  the  value  in 

Do  Do 

columns  35-!h  subtracted  from  the  value  in  columns  i3-50  of 
TWDB  E-3S-3 

V.  . = wei  the  .•ample,  where  W_  is  the  value  in  column 

1 O 

23-28  subtracted  from  the  value  in  columns  29-3^  of  form 
TWDB  E-SS-3 

Then , 


TS  = TW  x #DS 


where  US  = si  iiment  Load  passing  station,  tons /day . 

: :i-  a r>  i ■ c-t  i nr  proo -lurt'S 

received  fr  m the  Data  Processing  Divisd  n ar<  :h<  :ki  1 and 
verifi  : . Fhe  lata  are  then  compiled  into  annual  or  multiannual  reports, 
which  show  the  monthly  and  annual  streamfl  w 2.  acre-ft,  ispended- 
i<  limenl  i-  ad  in  tons  and  acre-ft,  and  dry  sedimenl  in  percenl  by  wei  hi 
Reference  h,  . I ischarge  lata  are  also  published  in  Reference  Is. 

Figure  A128  shows  a sample  of  data  reported  for  this  station. 

'n'licral  i nl'omalion 

Additional  information  on  this  station  can  be  obtained  from : 

Texas  Wa ter  Devel  pment  Board,  : . . : x L3087,  Capital  Stati  n , Austin, 

Texas  78711. 
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igur<  A ' . l • ■ 1 cati  n for  Dekalb,  r<  xas , < Limei 

ample  collection  station  (f.ource:  General  Highway 

ip,  B wie  ' un t y , 1 exas , Stat<  Department  f Hi  hwaj 
and  Public  Transportation,  Austin,  Texas,  1^7s) 
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OWDC  No.:  17332 

I Agency  station  No.:  07335500 

Latitude/longitude:  3351  32/95300$ 

Agency  reporting  to  OWDC:  CE 

iver  mile:  1 ■ . Mill  is  al  the  :onfluenc<  f 1 hi  1 w<  r I i 

and  Mississippi  rivers ; < itablish  i by  thi  IS  in  : >< 

Cite  der-cr L > t ion 

stati  n is  al  thi  : ' . ■ ' . ii  ;hway  ridge,  15  miles  norti 

Pari::,  Texas,  9 miles  soutl  f igo,  klah  ma,  «■(  miles  b<  v th<  • • - 

fluenee  of  the  Red  River  with  Muddj  • , and  > . miles  be]  w enis  n 

Dam  igur  - . he  : ::.-g  ■ 1 y ■ -oarsi  and  and 

;ravi  L,  and  the  gradient  of  t bi  3 is  nearly  flat.  :hann  ' ■ 1 

controlled,  and  the  stream  is  free  t andi  r,  exci  pt  f r stal  ilizai  i >1 

al  thi  bridg ids.  Thi  stress  is  n t navigabli  f 1 ercia]  traffic 

through  this  reach.  f]  w has  beei  r<  ^ilati  i by  enis  n am  sin  :< 

■ 1 : l 1 >i(  . , ■ mi ■ regulati  1 by  al  Mays  Dan  on  ’ nd  rs  In  k,  a 

r ight-bank  tributary,  han  existed  .•  in • ■•  .'••:>ter.i  or  1 » . 

iischarges  f record  froi  . - 1 :1  ber  . • ■ were: 

!2,0  :fs;  mean  - 6,  :fs;  and  minimum  •*  :fs.  ron 
• • : L9U3  ■ tl  present  thi  ii  charges  f record  ar  : maximun  - 

131*  ,000  cf'r;  mean  - 7 ,7 1 1 cl’r;  and  mininum.  - 13  ■ ii"  ig 

1 'id.-  of  record  (193$  t>>  31  Oct  >i  or  1 >'i  3'ur-:  maxi". am  - > i,  ■ • . 

la;  ; and  • initr  im  - 1 • ;/day.  (No  mean  value  is  availal 

!••  ntr  load.:  of  record  after  31  1 dolor  1 J ) . -•  !ire . •■•o'":"  - 1 • ,' , • ■ 

lay;  ••[•an  - , t •:,.•/  day;  tl"  r-.  i r : i :•  > :••  - • 1 • • •!..•  •'  !••..  . 
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the  need  for  sediment  data  on  the  Red  River  both  upstream  and  downstream 
from  the  damsite.  The  U.  S.  Highway  271  Bridge,  93  miles  downstream 
from  Denison  Dam,  was  selected  in  1938  as  an  ideal  location  for  deter- 
mining the  sediment  recovery  capability  of  the  Red  River  downstream  from, 
the  dam  due  to  bank  and  streambed  erosion  and  contributions  from,  trib- 
utary streams. 

The  CE  Tulsa  District  (TD)  is  responsible  for  collecting  the 
samples  and  reducing  the  data  from  the  laboratory  analysis.  Sediment 
data  are  not  published  but  are  provided  by  the  TD  upon  request.  The 
samples  are  analyzed  in  the  CE  Southwestern  Division  Laboratory  in 
Dallas,  Texas. 

Sample  and  data 
collection  procedures 

Samples  are  taken  irre  -ularly  at  *•.:■■  ■■  ! vis  n • 

each  representing  a cross-sectional  area  of  the  stream  that  passes  n< 
third  of  the  streamflow.  A Texas  sampler  was  us<  1 prior  1 ■ 

Red  River  at  Dekalb,  Texas,  for  a description  of  this  sampler). 

l<  pth-integrated  suspended-sediment  samj  1 >r  US  I ) Is  n w used.  . : • 

Lnsi  r urn  nt  is  suspendi  1 n a han  r bar  attach)  i t 1/  -in. 

cable  and  is  lowered  and  raised  by  means  of  a reel  attached  to  t he 
bridge.  To  obtain  a sample,  a 1 tl  in  • rted  in  th<  r,  ai  J 

• instrument  is  lowered  at  a uniform  rate  from  thi  water  surfac< 

th<  : ‘ - - f the  ■ ' *an  , instantly  reversed,  an  l then  raisi  i again  t 
the  water  surface  at  a unif  n rat<  . san  pier  :ontinuei  1 t ak< 

sampli  thr  igh  il  th(  tim<  f submergence.  A hand  sampler  US  I ,,:-  - 

used  when  taking  low- flow  samples. 

i Lv<  " s ta  ;e  wa s measured  prior  t . ■ • with  a taff  gage  and  a 

...  i n — w<  Lghl  A Stevens  aut  matic  >tag<  i r w i . talli  i in 

19*‘0  and  is  still  in  use. 

! al-  •t-itory  sample  analys,  is 

Information  is.  identical  t that,  pr* • ■••nt''  1 ■'  r the  Arkansas.  River 
sediment  sample  coll<  -ti  >n  s t ■ 1 1 j !;  • t t -ck  , Arkansas. 

’.sit.-]  I'ej'ict.  j.iii  proc»  dur<  s 


The  sediment-  '•  ncentrnt  i n lata  t ••  • u-r  wi  • h the 


i i s.ch'ir.v 


letermined  from  the  5a  ;e  meas 1 iremen t are  tabulat*  1 :hr  n 1 ;ica] Ly . 
samples  are  then  grouped  by  iischargi  ■"  les.  h<  lischarg*  and  sedimenl 
concentration  values  for  each  grouj  ar<  summ*  1 and  averagi  I to  pr  vl I 
an  average  value  of  • ncentration  for  vari  us  lischarges  i str  I ited 
throughout  tho  range  of  flow.  A discharge— concentrat  . 1 • irv<  1 ■ n 

plotted. 

Phe  discharge-concentration  ;urve  :an  b<  applied  1 iaily  lis- 
charges to  obtain  daily  si  liment  l oads . \n  averagi  annual-sediment-  ad 
curve  can  be  plott<  I fron  th<  lischarge— c ncentrati  n :urv<  and  a fl  w 
durati  >n  curve  or  table.  Gradation  lata  ran  be  applied  1 1 iiment- 

load  curve  to  obtain  the  particle-size  distribution  f the  sedir  nt  ad. 
Data  reporting  procedure-.- 

Sedimenl  lata  are  not  regularly  reported  1 ther  ffices . Data 
are  used  by  the  PI  f r l< ■ 1 < ■ rm Lning  sediment  movement  in  tl  ed  River. 

A rhronological  tabulati  n ■ 1 f stn ram  lischarges  and  sediment  roncentra- 
ti  ns  is  provided  upon  r ju  st . A printout  of  sam]  Le  lata  provide  I by 
the  TD)  is  presented  in  Figure  A130.  Discharge  lata  are  provi  hi  for 
the  USDS  Oklahoma  District  and  are  published  in  References  1.  and  Wt . 

■do in  ral  i n format  ion 

Rec  rds  for  this  station  are  • nsid  red  t<  b<  ; 1.  Additi  na] 

information  on  this  station  can  b<  I tained  fr  >n  : U.  S.  Army  Engine*  r 


District,  Tulsa,  Engineering  Division,  D.  . Box  t 1,  Tulsa,  'klahoma 
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f A129.  Cite  location  for  Arthur  City,  Texas,  nodi 
sample  collection  station  (Source:  General  Hirfiwaj 

Lamar  County  ;'tate  Department  of  Highways  and  Pub- 
lic Transportation,  Austin,  Texas.,  19Y') 
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(printout  provided  by  A rtny  Engineer  : istri  ••  , lisa ' 


Red  River  'it  Colbert,  Oklahoma 

.'ts-.t  i u\  1 .lent  i f 1 cat  ion 
OWTC  No.:  None 

Agency  station  No.:  None,  only  name  used  by  agency 

Lat  itude/longitude:  33k90l+/963120 

Agency  reporting  to  OWDC:  CE 

River  mile:  r2  . ' • (Mile  0 is  at  the  :onfluenc<  of  th(  wi :r  Ld 

•m  i Mississippi  :•  i vers ; establish  I by  the  ’!  in  19<  • 

d<  s.cr  i pt,  ion 

The  station  is  at  the  Old  Colbert  Bridge  across,  the  Red  River, 

2 miles  ith  >f  Colbert,  klahoma,  1.3  miles  iownstrean  from  Sand  ireek, 
and  2.9  miles  downstream  from  Denison  Dam  (Figure  L31).  ■ :hanne3  is 

straight  for  about  0.5  mile  above  and  b<  : w thi  bridge.  rh<  banks  are 

• -s  si  : ■ sand  and  are  subject  • sloughii  ••  Both  banks  an  ••  iderati  Ly 

led,  with  the  left  bank  being  high  and  not  subject  to  over:’!  >v.  hi 

right  bank  is  lower  and  is  overtopped  during  high  flows.  Thi  streambi  1 
consists  of  mostly  a coarse  sand  and  gravel,  and  some  shifting  occurs  at 
all  stages.  The  stream  is  not  navigable  •'  ••  :ommercia3  traffic  thr  as1, 

this  reach.  The  discharge  passing  the  stati  -a  has  been  controlled  t 

'denis  • ••••  since  $3  ictober  19^*3.  Discharges  of  record  from  L90<  t 

• l ctober  L9^3  are:  maximum  - . )1,00(  cfs;  mean  - • ,*  ' ■ cfs;  and 
minimum  - 75  cfs.  After  31  October  1 >1*3 , the  lischarges  f rec  s : 

I960)  are:  maximum  - 96,200  cfs;  mean  - 1*  ,7**0  e f s ; and  minimum  - ] . si'.  . 

The  sediment  loads  of  record  (from  1930  to  31  'ctober  1^*3)  are: 
maximum  - 2,Ul7,  ) tons /day;  mean  - 30,40  1 i lay;  and  minimum  - 
1*  tons/day.  Phe  sedi mi  nl  Loads  of  rec  rd  fri  m 33  :tober  19^*3  t 
are:  maximum  - 91,000  tons/day;  mean  - . ' t ns /day ; and  minimum  - 

1 ton /day. 

flat  i n -hronological  record 
...... - — . — ■*_ 

tn formation  is.  identical  to  that,  presented  for  th>  i River  ii- 
ment  ample  rollecti  n tati  1 at  Arthur  ' i t j . exa  , except  that  thi 
sediment  station  was  established  in  l1,  a*  a ■ t.  ia.  am- sap 1 ns  striti  :.  wit  ! 


•i  record  dating  to  1906,  and  It:-,  operation  was  lisc  »nt  Lnued  In  . )60. 

Sample  and  data 
i-ol  1-.  ■*■  t i * -n  procedures 

Between  September  1930  and  the  closure  • f I enis.on  : am,  <'<>1  sedi- 
ment sampler  were  taken  by  the  same  procedures  as  those  present*-!  for 
■ : River  sediment  sample  collection  stat  i n at  urtl  ir  Jitj  , xai  . 

River  stage  was  measured  prior  to  193*4  with  a staff  gage;  after 
. ) ■ . , ■■  Stevens  aut  anat  Lc  stage  rec  rder  wa  5 is  . mti3  thi  stati  n was 
i in  L960.  A Type  A vir<  ;age  was  als  ised  after  • ■ • and  a ;tf 
gage  after  19*41’. 

'■a:  r--* * ,»-y  suralc  -tnalysis. 

Information  is  identical  to  that  presented  for  the  Arkansas  River 
sediment  sampli  • Ll<  rt 3 n stati  >n  at  Lttl<  ck,  Arkansas . 

Data  luct  i -n  procedures 

Information  is  identical  to  that  presented  for  the  Red  River  sedi- 
ment sample  collection  station  at  Arthur  City,  Texas. 
fata  reporting  procedures 

Information  is  identical  to  that  presented  for  the  Red  Rier  sedi- 
ment sample  collection  station  at  Arthur  City,  Texas.  A printout  of 
ample  data  (provided  by  the  TD)  is  presented  in  Figure  Alii. 
leneral  information 

Approximately  1100  additional  samples  were  taken  from  August  1930 
to  August  1931,  and  880  samples  from  May  1937  to  September  1 1 39  by  the 
USGS . 

Additional  information  on  this  station  can  be  obtained  from:  U. 

S.  Army  Engineer  District,  Tulsa,  Engineering  Division,  ! . Box  6l, 
Tulsa,  Oklahoma  7*4102. 
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Figure  A132.  Example  of  sediment  data  for  Colbert, 
(printout  provided  by  U.  S.  Army  Engineer  District 
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Republican  River  below  Milford  Muir, 


Kan::, a:; 


Station  identification 

OWDC  No. : 56831 

Agency  station  No.:  253-3 

Latitude /longitude : 390^^0/965330 

Agency  reporting  to  OWDC:  CE 

River  mile:  7.7  (Mile  0 is  at  the  confluence  of  the  Smoky  Hill  and 

Republican  rivers;  established  by  the  CE  in  196'.  Mile  > of 
the  Smoky  Hill  and  Republican  rivers  are  at  mile  170.-  on 
the  Kansas  River  (at  termination). 

Site  description 

The  sediment  sample  collection  station  was  at  the  end  of  the  outlet 
tunnel  downstream  from  Milford  Dam  (Figure  A133).  The  dam,  a compacted 
earthfill  structure  6300  ft  long  and  1^0  ft  above  the  streambed,  is 
miles  northwest  of  Junction  City,  Kansas.  Storage  in  Mil fc  rd  Laki 
started  on  16  January  1967.  The  streambed  material  in  the  vicinity 
station  consists  of  sand,  gravel,  and  boulders , -0.1  th<  ;ra  ii<  1 • 
the  channel  is  3.'i  ft/mile.  Fort  Riley,  Kansas,  is  on  the  left  bank. 
Ripraj  has  been  placed  on  the  banks  for  approximate  ...  L.  miles  d on- 
stream from  the  station.  There  are  several  sand  lr<  iging  pi  ral  i ns 

downstream  from  the  station;  also,  there  is  Limit*  i agri  lull  lri  in  thi 

area.  The  gaging  stati  in  is  1.7  miles  below  Milf  rd  Dan  n thi  1 wn- 

st ream  side  1 f the  U.  . ' . Highway  77  Brid  - thal  cr  sses  thi  : iblican 
Lver  northwesl  of  Junction  !ity,  Kansas  (mile  6.  ) . nnual  oil  Los 
lu<  ( erosion  upstri  fan  fr  im  • 1 .■  sedi  mi  *n<  tat  ion  i - . tons 

squari  mile.  The  natural  streamflow  is  affected  irrigation  lev 
ment  above  the  sediment  station  and  by  nv-rv.  [rs  in  ' 1 ivri  , ra.  : , 

and  Kansas . Fh< (discharges  f record  1 sing 

the  dam  are:  maximum  - 17,  >0  cfs;  m< 'im  - • ; an:  'ni:  a-  - 

> . N sedimenl  lata  w eri  btained  fr  thi  rea  prior  1 

ing  of  the  dan:.  n.  I is  • suv>  s r-  • rd  aft  • r tn  : ■ was  i 


'V 


r 


(l6  January  19&7  to  the  present)  are:  maximum  - 12,600  cfs;  mean  - 

1,020  cfs;  and  minimum  - 15  cfs.  The  sediment  loads  of  record 

I97U)  are:  maximum  - 11,073  tons/day;  mean  - 81  tons/day,  and  minimum  - 

0.8l  ton/day. 

Station  chronological  record 

The  sediment  sample  collection  station  was  established  in  May  1907 
by  thi  Kansas  City  District  (KCP)  to  monitor  the  sediment  load  and 
thus  determine  the  efficiency  of  the  reservoir  as  a sediment  trap.  The 
samples  were  collected  by  the  KCD  personnel  stationed  at  the  reservoir; 
data  were  reduced  and  reported  by  the  KCD.  The  agencies  responsible  for 
sample  analysis  were  as  follows: 

a_.  The  KCD  Soils  Laboratory  (1967  - May  1973). 

b.  The  CE  Missouri  Fiver  Division  Soils  Laboratory  (Maj  1973  - 

April  197M  • 

c_.  The  USGS  Soils  Laboratory  (April  1971  - September  197M- 

Sample  and  data 
col'ifc1  lor,  procedures 

Samples  were  collected  with  a milk  bottle  (grab  sample)  once 
•:  week.  Riv<  r stage  has  been  measured  since  1967  to  the  preset  ' witl 
Lsh<  r-1  rter  aui  matic  ligital  recorder  (Model  15U)  and  a Stevens 
graphical  recorder,  both  driven  by  a bubble  gage  (manometer ) . A wire- 
weight  gage  was  also  used  from  1968  to  1971. 

Lab  rat ■ ry  sample  analysis 

Information  is  identical  to  that  presented  for  the  Big  Blue  Fiver 
sedimenl  sample  c Llecti  n stati  n t \ ttli  Jreek  am,  ansas . 

Fat  a reduction  procedures 

: f<  rn a • : ■ >n  is  identical  t thal  presented  for  th<  Big  ] u River 
sedimenl  sampli  ; L<  :ti  1 stati  1 be!  w Tutl  < Ireek  Dam,  Kansas. 

Da*  a ia  ■ ' rti  r.g  pref  ■-!  are.' 

Suspend!  i-s<  limeni  ads  ar<  1 1 ■ 1 Li  eferei  ■ 

lata  an  pul  Lsh<  in  Refer enc<  . irei  ’ and  1 w 

of  the  data  reported  for  thi.  station. 

Centra  1 int'  rtvitjon 

Sediment  and  discharge  records  for  this  station  nr< 

A 36b 


a.  T.sidert  d 


good.  Additional  information  on  this  station  can  be  obtained  from: 

U.  S.  Army  Engineer  District,  Kansas  City,  Hydrologic  Engineering 
Branch,  Water  Control  Section,  700  Federal  Building,  601  East  Twelfth 
Street,  Kansas  City,  Missouri  6U106. 
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Figure  A13^.  Example  of  sediment  data  for  station  below 
Miliord  Dam,  Kansas  (Source:  Suspended  Sediment  in  the 

Missouri  River,  Daily  Record  for  Water  Years  1965-1969, 
U.  S.  Army  Engineer  District,  Omaha,  Omaha,  Nebraska,  ' 

May  1972) 
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KANSAS  RIVER  BASIN 

6-8S7I.  Republican  River  belo»  Milford  Dam,  Kans . 


(i|  SC  harm  , IN  CUBIC  EEET  PER  SECOND,  HA  If  R vfAR  Of  TOMER  196M  T(l  SEPTEMBER  1969 
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Rock  River  at  doslin,  Illinois 


station  identifieat  ion 


OWDC  No.:  81370 


Agency  station  No.  : O5II5IOO 

Lat  i tude/long  i tude : 113335/901055 

Agency  report inr  to  OWDC:  USGS 

River  mile:  '.  Mile  at  the  confluence  of  the  Rock  and 

sippi  rivers;  established  by  the  CE  about  1935.) 


Mi 


in- 


cite lescripti si 

sediment  and  st  f-an  Raging  stations  are  on  the  Illinois  Stat* 

Hi  way  ■ Jri  e that  grosses  the  Rock  River,  1.8  miles  east  of  Joslin 
. . • • ■ ar<  a numl  r f minor  tributaries  (including  Rock 

Creek)  entering  the  :k  River  within  L!  miles  >f  these  stati  ns.  3 th 
banks  ar<  inpr  tect  1 in  thi  reach,  and  agriculture  Ls  the  mainstay 
this  n - i n f Qlii  is.  streambed  material  consists  of  fin*  ■ ■ 

and  sands , and  this  reach  is  not  navigable  for  commercial  traffic. 

; r ximat*  chann*  . gradient  is  .8  ft  'mile.  Th*  lischar  e:  f r th* 
peri  >d  of  record  (October  1939  t*  the  j resent  ar*  : maj  in  m - 1<  , :f:  . 

mean  - 5,  :fs;  and  minin um  - ■ • :f  . Som*  iiurna]  fluctuati 

caused  by  1 wer  plant!  upstream.  Ph*  sediment  Load:  f record  May  L97 

to  the  present)  range  from  1 38  to  8,81  ! tons /day. 

Station  ’hr  molo'  i cal  rcC'-rl 

In  November  1971,  a station  was  established  by  the  l.’SG:'  at  tiiis 
location  to  collect  chemical  data  as  part  of  the  National  Stream  Quality 
Accounting  Network  (NASQUAN  . This  stati  n m 1 it  rs  irainag*  fr  n th* 

NASQI  IAN  hydr  sic  mit  09  • Th*  USGS  began  its  s<  liment  sampl  i 

pr  ;ran  in  May  1 1 . Sediment  sampl*  • Lecti  n,  lata  reduct i n,  and 
lata  publicati  n ar*  th*  res]  1 ibility  f the  USGS  Illii  is  District. 
Samples  ar*  analyzed  at  the  USGS  Sediment  Lai  rat  ry  at  wi  lity , - . 

Sample  and  data 

S'  ■ 1 1 • • • > i -a  pr  Q-.  ■ inr-  s 

Information  regarding  the  -oil*  -t  i n f . -u:;pL<  s ; i . -nt  i -ai  * 
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> 

( 

* 
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that  presented  for  the  Illinois  River  sediment  sample  collection  stal  i n 
at  Valley  City,  Illinois. 

The  gaging  station  at  Joslin  was  established  on  18  February  1937 
by  the  CE  Rock  Island  District  (RID)  as  a temporary  station  on  the  Rock 
River;  it  was  closed  on  30  July  1937.  On  19  September  193 9,  gaging 
measurements  at  Joslin  were  resumed  by  both  the  USGS  and  the  U.  S. 
Weather  Bureau  (now  National  Weather  Service).  The  following  tabulation 
summarizes  the  gaging  and  recording  devices  used  at  Joslin  as  well  as 
their  periods  of  records  and  the  agencies  responsible  for  making  these 
measurements : 


: eriod 


Device  Used 


RID 


18  February  1937  - Wire-weight  gage 
30  July  1937 

",  Weather  Bureau  (nw 
National  Weather  forvice) 

19  September  1939  - Canfield  wire-weight 

present  gage 


USG! 


19  September  1939  - 
present 

19  Sept  eml  er  L9  ■■  1 - 

6 April  1940 

6 April  1940  - 
1 October  1964 

1 October  1964  - 
present 


Ten  discharge  measurements  pe 
perative  basis ; th<  remaii  ler  f 


Vertical  enameled  staff 
gage  (two-section) 

Canfield  wire-weight 
gage  (Weather  Bureau 
property ) 

Stevens  cent i nuous 
graphical  recorder 

Fisher-Fort er  automat ic 
digital  rec'  rder 
(driven  by  manometer) 

• year  are  furnished  by  the  Ml  n a 
the  discharge  data  are  c .'Heeled  by 


t he  t'F  IS. 


’ -it"  ra1  ry  .'amt  1 1 ' ana  ly  s i s. 

Information  is  identical  t that  presented  f<  r t ho  i : lire  i s Fiver 


iimei  amp]  • :ti  n stati  n at  Va]  ■ >y  ' : - - i n is. 

ko  • !••  ■ i:i  • 1 i 1 o'e  lur-  -s 

: r.  rnati  n is  identical  tc  that  presented  for  the  Illinois  Fiver 
• • • sampl<  Ll<  • * ' station  at  Valley  City,  Illinois. 

’•*  ! r.;-  ; r soduros 

• f rn  • : n : s identical  t t ha t presented  f r the  Illinois  Ri v<  r 
limi  ni  samj  Le  • Llecti  n station  at  Valley  City,  Illinois,  except  tha 
i.-'urc  A 137  iE  an  example  of  the  water-quality  and  sediment  data  for 
this  station. 

’ 1 O : n 

Although  the  number  of  samples  collected  at  this  station  since 
Maj  97  ar<  n t sufficient  to  draw  any  reas  nahl<  • nclusi  ns  at  ul 
■ liment  a is  i : t ii ; s aoi,  the  F ok  Fiver,  this  stati  n part 

f the  nationwide  liASQUAN  network  and  will  continue  to  operate 
indefinitely.  h.<  NASQUAN  j ri  gran  i s c mmi  tted  t ful  fi  Iling  thi  Long- 
ten  bjectives  >f  ietection  f trends  in  water  quality. 

Additional  information  on  this  station  cat;  be  obtained  fr  m: 

" . . ' . Department  f t ; Interior  , 5e  gica]  Survey , Water  Pes  irc< 

ivisi  n,  : . . B x 1026,  Chan paign,  Lin  is  6l8  ). 
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ROCK  RIVER  BASIN 


05446500  ROCK  RIVER  NEAR  JOSLIN,  ILL. 


wATFft-QUALlTY  DATA.  WATER  YEAR  OCTOBER  1974  TO  SEPTEMBER  197S 


SPE- 

CIFIC 

CON- 

DUCT- 

ANCE 

ph 

TEMPER- 

TUR- 

Pin- 

DIS- 

SOLVED 

TOTAL 

phyto- 
PL  ANK- 
T0N 
(CELLS 

fecal 

COL  1- 
FORm 
(COL  . 

STREP- 
TOCOCCI 
(COL  - 
ON  I E S 

SUS- 
PENDED 
SE  0 1 - 

SUS- 
PENDED 
SEDI  - 

Mf  NT 

dis- 

DATE 

< m r cro— 

MHOS) 

(UNITS) 

ATURE 
(OFG  C) 

ITY 
( JTU) 

OXYGEN 
(MG/L ) 

PER 
ML  ) 

PER 

100  ML ) 

PER 

100  ml) 

MENT 
(MG/L ) 

charge 

( T/DA Y I 

NOV. 

13.. 

. 7ft6 

7.7 

1?.0 

?o 

730 

9fl0 

DEC  • 

1?.. 

. 646 

7.4 

?.o 

ft 

_ _ 

__ 

R1?0 

??0 

__ 

__ 

JAN. 

Oft. 

. 619 

«.? 

1 .S 

s 



ft?*  0 

980 

__ 

__ 

FEP. 

1?.. 

. 761 

ft. 3 

.s 

9 



60 

60 

__ 

.. 

MAP. 

1 3.. 

. 664 

7.4 

3.0 

10 

_ _ 

_ _ 

P40 

l?o 

_ _ 

APR. 

IS.. 

. s?s 

».o 

9.0 

?0 



7300 

?ftO 

75 

_ _ 

__ 

MAY 

Oft. 

. s«o 

ft.  1 

14. S 

40 

__ 

3«000 

ISO 

100 

1 «6 

«R*  0 

JUNE 

11.. 

. 64ft 

«.  1 

?1.S 

SO 

1 1000 

1*0 

570 

1*5 

?660 

JULY 

09. 

. S9H 

7.7 

?6.0 

46 

_ _ 

10000 

3*0 

360 

167 

36?0 

AIIO. 

OS.. 

. 4«S 

ft.? 

?6.S 

7 

10.6 

isoooo 

?30 

1500 

*3 

*38 

SEP. 

04. 

. 6?* 

7.7 

?3.0 

?ft 

ft.  7 

7100 

?so 

180 

1 09 

1570 

Figure 

A137. 

Example  of 

water 

-quality  and 

sediment  data 

for  Jos 

lin,  Illinois 

(Source : 

Water 

Resources  Data  for 

Illinois,  1975,  USGS, 

Champaign,  Illinois) 
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Root  River  near  Houston,  Minnesota 


station  identification 
OWDENo.:  63308 

Agency  station  No.:  0538500 

Latitude/longitude : 13^605/913511 

Agency  reporting  to  OWDC : USGS 

River  mile:  IT. 7 (Mile  0 is  at  the  confluence  of  the  Root  and  Missisippi 

rivers;  established  by  the  CE  about  19^5,  by  scaling  from 
topographic  maps.) 

Site  description 

This  station  is  0.8  mile  upstream  from  the  Minnesota  State  High- 
way 76  Bridge  that  crosses  the  Root  River  at  Houston,  Minnesota 
(Figure  A138).  Samples  are  taken  from  the  downstream  side  of  an  older 
highway  bridge.  Limited  agriculture  is  practiced  within  the  narrow 
(average  width  1 mile)  alluvial  valley  of  the  Root  River.  Outside  the 
valley  the  land  rises  shar]  Ly  and  Ls  heavily  w b 1 . ■ str< arnbi  i 

material  is  sand,  and  when  dredging  takes  place,  th<  ■ neentrati  n 
fine  sands  in  the  sediment  samples  increases.  An  artificial  levee 
parallels  the  right  bank  in  the  vicinity  of  Houston.  The  channel 
gradient  Ls  approximately  2.8  ft/mile,  and  the  stream  Ls  1 * navigabl< 
for  commercial  traffic.  The  discharges  of  record  (May  1909  t Septemb<  r 
1917,  May  to  November  1929*  and  March  1930  to  the  present  '•  are: 
maximum  - 37*000  cfs ; mean  - 661  cfs;  and  n Lnit  tn  - > :fs.  rh<  lis- 
charge  passing  the  station  is  affected  only  slishtly  iy  diurnal  flu-tua- 
ti  >n  -it  1 ow  flows  caused  l y power  plant  s upstream.  liment  • :. 

>f  record  i X - ( th<  present ) are : max Lmum  - >,(  tons  lay; 

minimum  - ■ X : tons/day.  A 1 an  suspended-sediment  1 ad  .■  has  not  b<  n 
computed  since  most  of  t h ■ ■ sediment  lata  collected  during  * ]■  ri  ■: 

record  represents  days,  of  high  flaws . 

■ 't.'it  n it , chront  r l .1;' ; -a  l r 1 

This  station,  a long-t'-rr  surface  water  st-atim,  was  s ‘ a t 1 i s t . ■ : 


as  a sediment  sample  collection  station  by  the  USGS  in  1968.  Suspended- 


sediment  samples  have  been  taken  on  an  intermittent  and  flood-event 
basis . 

In  September  1975 » the  station  was  converted  to  a daily  sediment 
sample  collection  station  under  the  Great  I River  Study,  Sediment  and 
Erosion  program  (an  interagency  effort).  The  purpose  of  the  study  is  • 
monitor  rates  of  sedimentatii  n and  er  .'ion  within  the  river  corridor. 

! USGS  Minnesota  District  is  responsible  for  sample  collection,  data 
reduction,  and  data  publication.  The  USGS  Sedimentati  n Lai  rat  ry  1:. 
Iowa  City,  Iowa,  analyzes  the  sediment  samples. 

Sample  and  data 
collection  procedure:' 

information  regarding  the  collection  of  sediment  samj  Les  is  id  n- 
tical  to  that  presented  for  the  Mississippi  River  s<  iiment  pi  - 
lection  station  at  Winona,  Minnesota. 

Mississi] : i River  Commission  established  a gaging  stat ion  al 
mile  16.2  on  28  May  1909,  and  gaging  operati  >ns  ■ nl  in  • 1 mt  ' Sep- 
tember L917 ; : bably  a staff  ;age  was  ised.  n Maj  ■ ■ , th<  SGS 

issumed  responsibili ty  f r the  collection  of  jage-he  Lght  lata  at  . I n 
and  moved  the  station  to  its  present  position  (mile  17-7).  Th<  tal  na- 
tion below  presents  the  ;aging  and  recording  ievices  . i 1 lay 

1929  to  the  present  by  the  USGS: 


Per iod 


Devic  : 


.'8  September  1933  - Au-Fuzee  continuous  water-. :n  ••  •••  •.  r i<  r 
present  driven  by  float  in  concrete  still 

well  until  1 11  , and  since  * :int  date  , 

a Stevens  A-35  recorder  iriven  by  a 
S'  -rve i m.'inometcr 

' er  197  - ish< 1 rter  automatic  digits  r 'dai 

present 


Chain  ;age 


Information  is  identical  to  shat  t f "•!  for  ‘S'  ’’i  .•c.i.r  '.i  pi 
i V"  r ■ 1 i rr.e-ii  t,  cum  • -t  i n • • u • ••  t moin,  ' ■■  . 


Data  reduction  procedures 

Information  is  identical  to  that  presented  for  the  Mississippi  River 
sediment  sample  collection  station  at  Winona,  Minnesota. 

Data  report inr  procedures 

Sediment  &i  } Lii  :harg<  Lata  are  reported  by  the  Basic  Data  Section, 
Water  irces  Lvision,  U.  S.  leol  igical  Survey,  St.  Paul,  Minnesota, 
and  are  published  in  Reference  37 • A sara]  . th<  • Lata  > sh<  wn  as 
Figure  A139.  Beginning  with  th<  present  water  year  (1976),  separate 
headings  will  be  provided  for  suspended-sediment  load,  bed  load,  and 
total  sediment  discharge  on  a daily  basis.  In  addition,  the  data  are 
placed  in  an  automated  information  storage  and  retrieval  program  oper- 
ated by  the  USGS,  WATSTORE , and  in  the  Environmental  Protection  Agency's 
R System.  Discharge  data  for  this  station  are  also  published  in 
Reference  35. 
ioneral  information 

Information  on  this  station  can  be  obtained  from:  U.  S.  Depart- 

ment of  the  Interior,  Geological  Survey,  Water  Resources  Division,  Basic 
Data  Section,  Room  1033,  Post  Office  Building,  St.  Paul,  Minnesota 
55101. 
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OS5RSOOO  ROOT  RIVER  NEAR  HOUSTON,  HINN. 


•1 
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'' 
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0I8C**A*GE,  -ATER  T|AR  OCTOBER  IftTJ  TQ 

StRTE"BER  197ft 

OCTOBER 

NOVEMBER 

oecemoer 

-£  AN 

MftN 

mean 

N|  AN 

CONCEN- 

SEDIMENT 

mean 

CONCEN. 

BtOlMENT 

MEAN 

CONCEN- 

SEDIMENT 

DI9C«aR6E 

TRATION 

oibc-arbi 

OIICmaRGE 
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05385000  ROOT  RIVtR  NLAR  HOUSTON,  MINN.  -Continued 
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.'■aline  Fiver  at  Tescott,  Kansas 

.'t.-it  ion  Monti  fi  -nti-  n 

OWDC  No. : 502^0 

Agency  station  No.:  ObHb'/KOu 

Latitude/longitude:  390015/97 b.  Co 

Agency  reporting  to  OWDC:  USGC 

River  mile:  68.5  Mile  Is  at  the  :onfluenc<  f th<  Saline  and  Sn  kj 

Hill  riverr,;  established  by  the  OK  in  1969 . ) 


Site  description 

Chi  : ■ ■ nl  sample  : :ti  and  str<  in  -gagii  - stati  ns  ar<  n 

an  Ottawa  County  Highway  Bridge  that  crosses  the  nonnavi sable  i for  com- 
rcii  t ra ffic  Salin  iver,  ).  mil<  itl  f escott,  Kan:  i 
Fi  ir  »0).  - treami  ant  are  in]  r t(  rted,  an  1 th<  str  an  bed  mal  - 

rial  : ■ t f - y with  : >m<  f in<  sand,  rhe  :hannei  radient  thr  i 

thi  reach  is  . ft/mile.  Upstr< am  fr  n the  stati  in  th<  Land  i pri- 

mar ilj  ised  for  agr  :ulture,  and  annual  Los:  Lu<  t er  ion  is 

- . , • [uar  mile.  FI  w i regulated  by  Wilson  Dai  t ra  -■  be- 

:ember  )6U ) . w i iffected  bj  ipstreai  liversioi 

irrigation  and  . - . w :aus  i iurnal  fluctuations, 

iischarge:  f • i r I • . ir<  if  Wils  n Dam  ( 1919-*  ■ December 

)6k  are:  - ( . ■ . - 23<  :fs;  and  minimum  - :fs. 

lischar  ir  f Wi]  n Dai  ■ ec ember  196^ 

the  ■ • -9,  ■■■;•■  ean  - • ■ fs ; and  i Li  in  - 

:fs.  prior  to  closure  of  Wilsoi 

( • . ••  • - -i>:  i-.ur.  - t ' » , 1 ' nr  iay ; 

- ■ ■ ; an  - 1.0  ton/day.  Liraent 

record  after  •!  . ;r<-  Wi  l.-  n air.  1 » December  10t >1*  to  the  present,  i 

re : - . t i , n - ■ 1 1 1 . ; nd  minimum  - 

1 . . '1  te  r.  ' lay . 

Ct  -it,  i i;,  •*!!•  ,f|,  I : ■ _•  i "i  I rp ■■ ' e'd 

i'he  1 i iment  s.  tat  ion  was-  on* -ibli  s.hed  by  ttie  't'i.'  Kansas  District 
in  -tuber  19V>  t !•  '•■rmin<-  the  sediment  contribution  of  *he  Cal  in*- 


River  t thi  Sm  ky  Hill  River.  Phi  USGS  Kansas  Districl  is  res]  nsibli 
for  lollecting  and  analyzing  the  . w<  . as  f r r<  Luc ing  and 

report in# ■ the  resulting  data. 


■ 

i 


i 


E 


.’ample  and  data 
collect  ion  procedures 

•”  an  October  1959  to  1 October  L970,  samj  Les  w<  re  taken  n a Lai  ... 

basis  following  the  daily  procedures  discussed  for  the  Kansas.  River 

si  liment  sam]  Le  c I lection  station  at  Waraego,  Kansas,  prior  to  ] itober 
Fron  ■ • l r 197  to  the  present , samples  havi  ei  • :ted 

m nthlj  f . . wing  t e SGS  n nthly  sampli  :<  Lli  :ti  n pr  :i  Lures  lis- 
cussed  for  the  Wamego , Kansas. . 

Prior  ' stablishmenl  of  a paging  stati  n In  ■ . - tt , thi  (SGS 
maintained  stations  from  1895  to  1897  with  nonrecording  ;ages  al  B< verly 
river  mile  approximal  Ly  75 ) and  near  Salina  river  mi]  approxi- 
mately 75) . rhe  USGS  began  gagin  peration  al  Pescott  mill  ( . jn 

September  L919*  die  aging  and  ri  ■ rding  levici  usi  1 by  this  agei  :y 
at  Tescott  during  the  period  of  record  are  tabulated  below: 


Period 

3 .Vptember  1919  - 
9 February  1939 

3 vember  . ) - 

present 


1 1 ) Fei notary  1939  - 
present 

1963  - present 


Device  Used 

Chain-an  L-w  Lghl  short  I x typi 

ft evens  A-35  continuous  water- st  age 
...  . r(jer  irivei  ; manometi  • 

1963) 

Type  A wire-weight  gage 

Fisher-Porter  automatic  digital  re- 
corder, " lei  I5‘«.  'driven  1;, 
manometer ) 


l.aborat.  ry  ■•■■uripl'.  analysis 

Information  is.  identical  to  that  presented  for  the  Kansas  River 
ediment  :ollection  tat ion  at  Wai  i 5 , Kansas. 

Pat. -i  in ■•(,  jon  ■ lut'os 

Information  is  identical  to  that  presented  for  the  Kansas  River 
liment  mpl<  Liect  tat ion  at  Wamego , Kan 


V 

, 


i 


A3  8f 


2000 


2000 


4000 


Fi  £ur<  A LUo.  Site  1 :ati  n f r esc  tt , Kansas,  si  1 : - < n t 
sample  coll'  -ct ion  station  (:'ource;  It’  ];•  ..'uaiiranpilc  ”aj 
for  ■ tl  SE,  Kansas, 


SEDIMENT  SAMPLE 
COLLECTION  STATION 


SCALE  IN  FEET 


KANSAS  RIVLR  BASIN 


06869500  SALINE  RIVER  AT  TESCOTT,  KS. 

MATER-QUALITY  DATA.  HATER  YEAR  OCTOBER  197a  TO  SEPTEMBER  1975 


TIME 

INSTAN- 

TANEOUS 

dis- 

charge 

SUS- 

PENDED 

SEDI- 

MENT 

SUS- 

PENDED 

SEDI- 

MENT 

dis- 

charge 

DATE 

tCFS) 

(MQ/J.  ) 

<T/0AY> 

OCT. 

08... 

1130 

53 

150 

21 

NOV. 
06.  . . 

1030 

67 

46 

8.3 

OEC. 

03... 

10A5 

45 

15 

1.8 

JAN. 

09... 

1130 

62 

24 

4.0 

FEB. 

21... 

1 1 A0 

66 

15 

2.7 

MAR. 

27... 

1100 

66 

92 

16 

APR. 
28.  . . 

1120 

68 

157 

29 

MAY 

16... 

10A5 

69 

447 

83 

JUNE 

11... 

12A5 

329 

7A  7 

66A 

25... 

1345 

1070 

2890 

8350 

JULT 

18... 

1145 

739 

A l A 

826 

AUG. 
08.  . . 

1130 

46 

1910 

237 

SEP. 

12... 

1225 

60 

339 

55 

Figure  Alla  . Example  of  data  t\  r 
res  • >t  t , Kansas  ( St  >urce : Wat  er  R< 

sources  Data  for  Kansas,  1975,  US' 
Lawrence , Kansas; ) 
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Saline  River  Below  Wilson  Dam,  Kansas 


Station  identification 
OWDC  No.:  54683 

Agency  station  No. : 229-1 

Latitude /longitude : 385800/982935 

Agency  reporting  to  OWDC:  CE 

River  mile:  153.9  (Mile  0 is  at  the  confluence  of  the  Saline  and  Smoky 

Hill  rivers;  established  by  the  CE  in  1969- / 

Site  description 

The  sediment  sample  collection  station  was  at  the  end  of  the  outlet 
tunnel  downstream  from  Wilson  Dam  (Figure  Al42).  The  dam  is  a rolled- 
earth-fill  embankment  5,600  ft  long  and  reaches  160  ft  above  the  stream- 
bed;  it  is  10  miles  north  of  Wilson,  Kansas.  Storage  in  the  rest  rv 
began  29  December  196U . Riprap  and  concrete  have  been  placed  on  the 
streambanks  at  the  outlet  tunnel.  The  stream  gradient  in  the  vi  linitj 
of  the  site  is  2.0  ft/mile,  and  the  bed  material  is  sandy.  Annual  soil 
loss  due  to  erosion  upstream  from  the  site  is  500-1,000  tons/square  mile. 
There  is  no  agriculture  or  industry  in  the  immediate  vicinity;  however, 
there  is  some  agriculture  downstream  from  the  site.  I rom  May 

1 ‘ v was  a gaging  stati  (Saline  River  near  V)  Lis  n, 

Kansas)  approximately  6.3  miles  upstream  from  the  presenl  Lamsite,  bul 
thi  station  was  discontinued  September  1963.  The  discharges  f "■  • rd 
fr  n this  station  are;  maximum  - 24,300  cfs;  mean  - 166  :fs;  and  1 Lj  Li  a - 
:fs.  A gaging  station  (Saline  River  al  Wi]  n am,  Kan  a wa:  es- 

ished  in  Ma  rch  1 X ■ . mil<  lownstrean  froi  th<  lai  froa  which 

the  li  iharge  rec  rds  re]  rted  b<  w were  btaim  l.  ii 

record  prior  to  closing  of  the  dam  (March  1903  - December  1 •** >4 ) are: 

maximun  - L,  1 :fs;  mean  - 4<  cfs;  and  minimun  - . ;fs.  hi  lis- 
charges  of  record  after  the  dam  was  closed  (I- -comber  l‘« -4  to  the  present) 
are:  maximuin  - i,  . ) cfs;  n-  an  - cfs;  and  minimum  - 

sediment  loads  >f  record  from  1 ■ • t. . >b-  r l- >64  to  September  1 <7 4 
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maximum  - 399  tons/day;  mean  - R.88  tons /day;  and  mimimum  - 0.0  ton/day. 
The  flow  is  completely  regulated  by  Wilson  Dam. 
station  chronological  record 

The  sediment  sample  collection  station  was  established  by  the  CF 
Kansas  City  District  (KCD)  in  October  I96U  to  monitor  the  sediment 
passing  through  the  outfall  of  the  dam.  Samples  were  collected  by  the 
KCD  personnel  stationed  at  the  reservoir;  data  were  reduced  and  reported 
by  the  KCD.  Agencies  responsible  for  laboratory  sample  analysis  were 
as  follows; 

ti.  The  KCD  Soils  Laboratory  (I96U  - May  1973)- 

b.  The  CE  Missouri  River  Division  Soils  Lai  ral  ry  (May  L973  - 
April  197M. 

c_.  The  USGS  i Is  Laboratory  (April  197)4  - September  1 97 U ) . 

The  station  was  closed  in  September  197- . 

Sample  and  data 
collection  procedures 

Weekly  milk-bottle  grab  samples  were  collected  at  the  surface  by 
personnel  stationed  at  the  reservoir.  S mt  shemical  analyst s w<  ri  run 
n tin  s;.j-ij  1 • . A*  'h'  older  gagi ng  statioi  int  1 v«  r n<  ar  ilson, 

Kansas),  river  stag*  was  measured  with  • water-gag<  r luring  th< 

latter  part  of  the  period  of  record  and  probably  with  a n nr  cording 
;age  luring  the  earlier  pari  f the  peri  d f ri set  rd.  Lseharges  art 
measured  at  the  (KC  ' presenl  gaging  stati  ■ . . milt  lownstrean  fron 

the  dam,  with  a Fisher-Porter  aut  matic  ligital  r<  • rder,  " del  . h , 
anti  a Stevens  A-35  recorder. 
i.al  ■■  -ratory  srunplc  ana.lys  i s 

Information  is  identical  to  that  present  • i for  the  Hr  BIu<  River 
se : intent  san  pit  :ollectioi  station  bt  w tttlt  ' - m,  Kan; 

Data  rediict.  i - n { r 'Oedure:- 

Information  is  identical  to  that  presented  Hr  the  Rig  Elm  River 
ediment  samplt  tollection  station  b<  uttlt  1 r ■ am,  ansas. 

i a I a r<  ; ■ ’ft.  i 1 : g ; r ••  ■ inf'  e 

Suspendt l-.> ••  iiment  1 ad  data  wen  tul.ish'  i in  R<  rer  •*  11. 

charge  dat  a were  published  for  years  prior  t . 1961  1:.  ! ■ fen-r.n 
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and  for  years  since  1961  in  Reference  10.  Figures  Ali+3  and  Albh  show 
examples  of  data  published  for  these  stations. 
ionernl  i n format  1 on 

Sediment  and  discharge  records  for  this  station  are  considered  to 
be  good.  Additional  information  on  this  station  can  be  obtained  from 
U.  S.  Army  Engineer  District,  Kansas  City,  Hydrologic  Engineering  Branch, 
Water  Control  Section,  700  Federal  Building,  601  East  Twelfth  St., 

Kansas  City,  Missouri  6U106. 
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COLLECTION  STATION 
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Figure  Al43.  Example  of  sediment  data  for  station  below 
Wilson  Dam,  Kansas  (Source:  Suspended  Sediment  in  the 

Missouri  River,  1965-1969,  U.  S.  Army  Engineer  District, 
Omaha,  Omaha,  Nebraska,  May  1972) 
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KANSAS  RIVER  BASIN 


6-8682.  Saline  River  at  Wilson  Dam,  Kans. 
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Ckunk  River  at  Augusta,  Towa 


■ tt,  i oi.  1 i'jt . t i i cat  i on 

OWDC  No.:  Number  to  be  assigned 

Agency  station  No. : 05^7^*00 

Latitude/longitude : boU513/91l6LiO 

Agency  reporting  to  OWDC:  USGS 

River  mile:  12.5  (Mile  0 is  at  the  confluence  of  the  Skunk  and  Missis- 

Lppi  rivers;  established  by  the  II  in  at  .•  . • • . 

Cite  description 

The  sediment  sample  collection  station  is  on  the  Iowa  Stal  : 
way  39**  Bridge  ( Figure  Al'.‘  1 . rhi  : ri  nl  :ial  paging  station  is  on 

the  left  bank  of  the  river  3 JO  ft  upstream  from  the  sediment  station. 

The  streambanks  in  this  reach  are  unprotected,  heavily  wooded,  and  sub- 
ject to  overtopping ; a steep  bluff  . fr  m • - • bai  . 

Ai  ve  the  l Luff  are  : n summ  r : ttages,  Augusta,  as  wi  . i w i l 

and  agricultural  areas , are  on  the  left  bank.  There  

traffic  in  this  stream.  rtn  streambi  1 material  ■ nsist  ; f sands  ai  i 
ts,  and  th<  ihannel  gradient  is  approximately  L. 9 ft /mile.  Dis- 
charges rii'-usured  during  the  period  of  record  ( September  to  1:  dove::  t « • s* 
L913,  -and  ctober  191'*  to  the  present  ari  : maxi:  m - 6l  , :f  , 
m< :an  - ,3  :fs ; and  minimun  - 1 ' :fs.  Si  liment  sampli  ■ • v<  beei  takei 
only  s ince  October  1!»7  thus,  no  estimates  of  sediment  load  are 
available . 

.'ration  chronological  rocor  i 

This  station  was  established  in  October  1975  near  the  mouth  of  tie 

Skunk  iver  ai  a ng- rean  ;aging  station.  Alth  ig  th<  USOS 

had  previously  collected  periodic  samples  from  the  northern  (upper' 
r< *achi  s f th( 1 r i v<  r , ediment  Lata  wer<  Lacking  fr  n t hi  reach, 
station  was  also  established  to  monitor  the  sediment  .•ontribution  f * h* 
U hi  Mississippi  i vi  r.  San  - Lection,  abora- 

■ rj  inal;  > , iata  'educti  n , ind  lata  publicati  n r thi  ri  | i 
tility  of  tin-  US' IS  Iowa  District,  Iowa  City,  Iowa. 
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Sample  and  data 
collection  procedures 

A single  depth-integrated  sample  is  collected  daily  by  a paid  b- 
server  using  a US  D-U9  sampler.  During  periods  of  high  flow,  the  sam- 
pling frequency  is  increased.  During  periods  of  low  flow,  a US  DH-59 
hand-held  sampler  is  used.  Water  temperature  is  measured  with  each 
sample.  Periodically,  equal- transit-rate  (ETR)  samples  are  also  taken; 
the  sediment  load  calculated  by  the  ETR  method  is  used  to  derive  a cor- 
rection factor  for  estimating  the  load  from  the  single  depth-integrated 
samj  Le  taken  by  the  observer.  Periodic  bed-material  samples  are  tak 
with  a US  BM-5U  sampler.  The  use  of  these  samplers  and  the  n 1 I 
are  explained  in  Reference  la. 

Gaging  in  the  vicinity  of  Augusta  began  in  September  1913  and  war 
discontinued  in  November  of  1913.  It  war  resumed  on  27  May  1915  ■ rh< 
present  gaging  station  i rated  as  a co<  perativ<  ventur<  betw 

USGS  and  th<  I wa  Institul  f Hydraulic  Research.  The  following  tabu- 

lation lists  the  gaging  and  recording  devices  used  in  the  vicinity 
Augusta  and  the  agencies,  responsible  for  gathering  these  data: 


Period Locality Pevic<  'Vo: 

Hydraulic  Engineering  Dorn;  any  . . Maine 


September  - 
15  November  1913 


27  May  1915  - 
iU  January  1935 


1935  - present 
1935  - present 


Ld  Highway  ridge.  Staff 

hOO  ft  upstream  from 
present  gage  house 
(mile  12.5) 


unr 


Old  Highway  Bridge, 

1)00  ft  upstream  from 
present  gage  house 

. . 

.'late  Highway  39*) 
ridg«  mil  . . 

Gtate  Highway  39*) 
Bridge  (mile  12.5) 

( font i nued ) 


Chain  gage 


Jtaff  gage 


Canfield  wire-wei ,-ht  ,-n g<  , 
replaced  by  a Type  A 
w i re-we i ght  gage 
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Pt riod 


Locality 


Device  Used 


Pelf  (Continued) 


15  January  1935  - 
present 

2 6 October  1965  - 
present 


300  ft  upstream  from 
State  Highway  39*+ 
ridge  L2. 

300  ft  upstream  from 
State  Highway  39 14 
Bridge  (mile  12.5) 


Stevens  A-31’  recorder 
driven  by  float 

risher-Pt  rter  automatic 
digital  recorder  driven 
by  :haii  froi  Stevens 
recorder 


The  stage-discharge  relation  at  Augusta  is  affected  by  i :e  luring 
■ctreim  • 1 weather . I'he  laily  :harg  :omputed  b;  sing  thi 

rating  ■ r\  level  pi  1 f r the  present  gag i ng  station.  Si  ral  lischa rgi 
measurements  are  furnished  each  year  by  the  CE  Rock  Island  District. 

' .ah  ra ' -ry  '1  < analysis 

nf  • • • ■ ■ is  idenl  ?al  1 pri :s<  nted  for  thi  iar  iver 

si  limenl  samj  Le  : tlection  stati  n ai  C< ;dar  a j : 1 > , I Va. 

Data  reduction  procedures. 

Information  is  identical  to  that  presented  for  the  I-oyer  liver 
■ lin  nl  ample  : . < :ti  i stati  1 -. 1 . gan , wa. 

I re  j in  • i l i • ■ lun  -s 

No  sediment  data  have  ever  been  published  but  will  appear  annually 
in  Deference  lU  beginning  with  the  publication  of  water  year  197’  nat«. 
examples  ari  avad  ! Le. ) well  as  Laily  13  ;h  rg< 

: ■ ntered  in  WATS  RE,  an  automated  inf  rn atioi  retriev!  ; tei 

j ■ >ra ted  by  the  ' >GS,  • i w : au Lcally  becomi  a pari  f th<  nviron- 

....  rotectioi  ' 

eferenci  pri  r 1 L9<  a n i ii  ference  inc  thal  late. 

i e u * • i • * : . i a ■ch,i  ' I n 

A 1th  ugh  this  stati  n has  ■ n ly  a si:  -t  ••it  • r>  • rd , it 

will  e -ntinue  • , ipernte  as  a daily  station  f r an  i pert  i t.i 

p thi  sediment  contribution  of  the  Skunk  1 thi  Missif  Ippi 

R i vcr . 

Additional  informal i ri  -n  this  s.tati  n can  be  faim  : fr  m: 
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apartment  of  the  Interior,  Geological  Survey,  Water  Res  irce: 
ivisi  , • DO  South  Clinton  Street,  T.  0.  Box  123  , I v Jity, 

522^0. 


MCH  .Af,  WlSCONS 

P P{  | Nf  COMPANY  S4  v.  ^ 

* , t » ' 

niHtHo  tecta 


SEDIMENT  SAMPLE 
COLLECTION  STATION 


TO 

»0»T 


SKUN* 

Q'VCff 


scale  in  miles 


t ' 

mT*y!T 

'.V  ' ' 

frrioky  Hill  River  --it  : 


station  identi  ficat  jwr: 

OWDC  No.:  50250 

Agency  station  No.:  06877600 

Latitude/longitude : 385l*2l*/970712 

Agency  reporting  to  OWDC:  USGS 

River  mile:  1*3. 3 (Mile  0 is  at  the  confluence  of  the  Smoky  Hill  an  : 

Republican  rivers;  established  by  the  CE  in  1969.) 

Cite  description 

The  sediment  sample  collection  and  stream  gaging  stati  >ns  ar 
the  State  Highway  1*3  Bridge  that  crosses  the  nonnavigable  > for  commercial 
traffic)  Smoky  Hill  River  at  Enterpris<  , Kan:  i jur*  0.1*1  . Upstreai 

from  the  station,  the  left  bank  is  protected  bj  Ki  i . r j<  tty  fi<  . : . 
Land  Li  thi  vicinity  of  the  station  is  used  primarily  f r agri- 
stri  ami  - i material  is  : -s  sed  f fin*  sand  and  s i . • , 
the  channel  gradient  through  this  reach  is  1.7  ft/mile*  Nat  iri  . fl 
aff  :ted  1 y Lan  s an  i l y n imer  i:  ipsi  n a 1 li\  rsi  ns  f r Lrri  ation. 

Fh<  lams  in  th<  • . sesl  pr  Ximitj  aff*  :ting  1 fl  w are;  Kan  | 

n th*  kj  il  Lver  storage  l ;ai  bruar;  . , W i 

Salim  River  si  rag*  bi  ;an  ) D<  ;ember  L9<  • , ai  i lien  Ld  r 
the  Solomon  River  ( storag*  b*  ;an  1 . • . 

record  pri  r 1 tl  • - sur*  f Wil  n • • t ) December  >61* 

Lmum  - ■ ■ , :fs;  mean  - 1,  :fs;  md  minimum  - ;fs . lis- 

f record  after  the  .cl  ir  Glei  I nuar 

the  present)  -ire:  maxi  mu:::  - 1*7 ,1  cfs;  •■an  - . , L:  ; •*:.  1 :•  n i ••  - 

*1*  cfs . sediment  ad  record  prior  t 

:tober  19  ' > December  1961*  ■ 

• - 10,399  ton  lay ; and  minimum  - . to:  i 

of  record  after  closure  of  lien  Elder  Dam  (1  January  19<  ‘ to  the  present 

ire:  im  - ■ ■ , t Lay;  1 n - , . ■ . minimum  - 


station  chronological  record 

A water-quality  (chemical  analysis)  station  was  established  by  the 
USGS  Kansas  District  in  October  1955.  Collection  of  sediment  samples  to 
determine  the  sediment  contribution  of  the  Smoky  Hill  Fiver  and  tribu- 
taries to  the  Kansas  ' iver  began  in  : ctober  1957.  Puri nr  the  period  of 
rec  r&,  the  USGS  Kansas  District  has  been  responsible  for  collecting  and 
analyzing  the  samples  as  well  as  for  reducing  and  reporting  the  resulting 
lata.  The  station  was  Lnc  rj  >rati  1 into  the  national  Stream  Quality 
Accounting  Network  program  on  1 October  197U. 

Sample  and  data 
collection  procedures 

Information  regarding  the  collection  of  sediment  samj  Lei  len- 

tical  to  that  presented  for  the  Kansas  River  sediment  sample  collection 
station  at  Wumego,  Kansas. 

laging  by  the  : I . . 1 . Weather  1 ireau  (i  w Nati  na  W eather  Servi  :< 
and  the  USGS  in  thi  vi  :inity  Enterprise  began  on  1 November 
The  following  tabulation  summarizes  the  localities  of  the  gagii  ; and  - 
cording  devices  used  coop-eratively  by  these  two  agencies  luring  tin 
period  or  record  for  this  station: 


Period 


Local ii v 


Device  Used 


1 November  1931*  - 

Canta  Fe 

Ra i lway 

bridge 

Type  A 

wi  rc 

—weight  gage 

29 

February  1956 

(mi  le 

1*3.1) 

193U 

_ i 

Santa  Fe 

Railway 

bridge 

Staff  f 

page 

(mile 

1*3.1) 

29  J: 

rnuary  1935  - 

Canta  Fe 

Pa i lway 

bridge 

Friez  I y j i 

PA 3 roc.  rler 

3 P 

’ay  1959 

(mile 

■ . 

rep-1  f 

iced 

by  a Stevens 

A-3l* 

Ci  'lit 

i tiuou:  water 

stagi 

rec 

oi'der  (both 

drive 

•n  by 

floats) 

1 Mai 

■ch  1956  - 

State  Hi 

ghway  1*  1 

Pri dge 

Type  A 

vi  v*' 

— Wt  ■ : ' g.'lgl 

(mile 

1*3.1) 

1*  ?,nj 

r 1959  - 

Plate  Hi 

gtiwav  111 

Bridge 

Ft  evens 

A- 3 

5 continuous 

prt 

'sent, 

( m i 1 e 

1. 3.3) 

Wflt  Cl 

•-rt  n 

recor  ler 

1964  - present 


ate  Highway  43  Bridge 
(mile  U3.3) 


Fisher-Porter  aut  or.-  ' i 
digital  recorder. 
Model  15^2  (driven  by 
manometer ) 


Laboratory  sample  analysis 

Information  is  identical  to  that  presented  for  the  Kansas  Fiver 
sediment  sample  collection  station  at  Wamego,  Kansas. 

Data  reduction  procedures 

Information  is  idenl  ' :a  to  that  presented  for  the  Kansas  ivi  ■■ 
sediment  sample  collection  stai i i al  Wameg  , Kansas. 

Lata  report  ing  ; r ■ 1 iuros 

Suspended- aedi mont  load  data  were  published  from  ot<  her  \9l/i 
through  i960  in  Ref erei  a ( ai  1 fr  a ■"  1 ' the  present  ii  efer- 
enc<  ...  Sine<  September  1 975 , • sly  is  nthly  va  les  hav<  beei  pul 
Figure  AIU7  shows  an  example  of  the  data  reported  ft  r this  stati  : i 

charge  data  were  published  for  years  prior  to  1961  in  :•< -nc<  1.  at.  i 
fr  L96l  '.  the  presenl  it:  Reference  ii 0.  ''.'here  data  ar<  inc  id<  1 • 
the  Envir  nmenta]  Pr  t<  :ti  1 Agei  :y ' s SI  System. 

L ri  1 in:'  am  ♦ i ■ n 

Se  : i mi  ■ • and  li  records  for  thi  tati  1 ar< 

: . \dditi  • - Lnf  m atioi  n this  tatioi  san  bi  btained  from: 
District  irce  1 , ■ ■ ■ gici  Survey , 

Avenue  A-1  1 u.-  V.'i  . t'  t. : ■.  awrotua  , 1 1 . 


rt 


SEDIMENT  SAMPLE 
COLLECTION  STATION 


r : j Enti’i'i  wiso 


2000 


2000 


4000 


Figuri  A ■ 1 . Site  Locati  n f r : 1 terpr i ■ , 
sediment  sample  collection  elation  (Source: 
Quadrangle  Map,  Chapman,  Kansas,  1‘H-dt 
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KANSAS  RlTfR  BASIN 

06877600  SMOkt  hILL  R! v£ H AT  (NTlHPRIsl.  AS. 


SuSPtNOCD-StOlHlNT  OlSCHAMut.  HAT£»  'll  Ik*  0Cf08£»  1976  TO  St^TtNHT*  |97S 
OCTOBtW  NOv£N0£W  OfcCtHrtfcw 


?1 

?? 


30 

31 


«t  AN 

OISCHARf.t 

1CFS) 

0?S 

62  J 

765 

S69 

SI? 

SIS 

6*.? 

010 

770 

S7? 

690 
SSn 
? 300 
1090 
1700 

I ?30 
0?S 
666 
70S 
900 

830 

6S8 

S90 

S7? 

S0? 

S36 
S 9? 
S6S 
BnO 
1 N 70 
1600 


TOTAL  ?69SJ 


M(  AN 

CONCtN- 
TWAT ION 
IMG/L I 

I?? 
1?1 
I I 1 
87 


101 

IS? 

?S9 

?6? 

1 76 
177 
1810 
1960 
I 160 

89  7 
098 
?7? 
?l9 
222 

160 

117 

I?1 


73 

1S1 

708 

780 


SEOlNtNl 
OlSCHAM&t 
< TONS/OAT) 

212 
2 60 
??3 
130 
10? 


17S 
33? 
S 38 
0OS 

?37 
?6S 
I 1600 
10000 
S3?0 

?90O 

1110 

070 

060 

S39 

3S9 
?0  3 
193 
l 0 l 
1 ?6 

100 
10? 
107 
30? 
?9  7 0 
3090 

0 3 70S 


-!  AN 

OlSCHAHOf 

iCFSl 

1S00 
l l 70 
870 
1100 
900 

BOS 
670 
7 IS 
BOO 
BSS 

80S 

710 
6?6 
SB  7 
S69 

SS0 

S0? 

S36 

S36 

S33 

S33 
S 30 
S 30 
SIB 
SO  3 

090 

080 

07S 

07? 

060 


**t  AN 

CONCtN- 
TMAT ION 
<MG/L 1 

6S1 
0?  9 
30? 

007 

??6 

109 

103 

100 

101 

1S6 


5f  Dl*t  NT 

DlSCHAftGC 

i tons/oat i 

?60  0 
1 360 
709 
1S00 
600 

3?0 

186 

193 

JOS 

360 

? 99 
163 
IS0 
87 


AN 

DISC"A»Gt 

TCFSt 

070 

080 

00S 

000 

090 


06S 

06? 

06O 

0SS 

00S 


000 
0 3S 
0 ? 0 
0?s 

000 

s?0 

S 3 3 
S3  3 
S10 

098 

080 

00? 

088 

008 

088 


AN 

CONCtN- 
TWAT |ON 
i NO/ L I 

S9 


?S 

?s 
? s 
?s 


S£  D I Ht  n T 

OlSCnAftGC 

< TONS /OAT  I 


JANUAHT 

rtBHUAMT 

MAMCH 

Mf  AN 

Mf  AN 

■N  AN 

m£  AN 

CONCtN- 

S£  0 l N£ NT 

Mt  AN 

CONCtN- 

StOlNINT 

Nt  AN 

CONCt**- 

St  01  NT 

OlSCMAH&fc 

THAT  ION 

OlSCHABGt. 

01SCHA9OC 

THAT ION 

OISCnAHGI 

0 1 SC  HAHGt 

THAT ION 

OlMHA-ul 

OAT 

(C7S) 

TNG/L 1 

« TONS/OAT  1 

«crs» 

TNG/L) 

1 ToNS/OAT 1 

Tcrs» 

ino/l  t 

1 T _TNS / 0 A T 

1 

070 

6 

7.6 

6S0 

10 

1? 

1 ?60 

360 

1 160 

2 

07? 

8 

10 

6SS 

7 

0.6 

1000 

??l 

S97 

3 

0 7S 

10 

1 3 

0SS 

1 1 

16 

0SI 

6? 

16? 

0 

0SS 

1? 

IS 

S 30 

103 

167 

0?? 

61 

9 1 

S 

0SS 

? s 

31 

966 

?03 

7 10 

016 

60 

106 

6 

0 30 

3? 

30 

6 7S 

101 

106 

001 

SI 

110 

7 

060 

30 

0 7 

S?1 

37 

s? 

797 

30 

0? 

8 

0 7? 

19 

? 0 

6 30 

67 

81 

777 

31 

6S 

9 

070 

?9 

37 

S 36 

67 

60 

770 

?S 

s? 

10 

soo 

? 6 

3S 

S90 

67 

7 S 

770 

10 

30 

II 

06? 

?3 

?9 

606 

01 

1 3) 

77? 

?s 

S? 

1? 

3SS 

76 

73 

S 36 

?6 

30 

790 

3? 

60 

13 

30? 

6B 

07 

S30 

61 

S9 

7 7 | 

?0 

S0 

1 0 

06? 

18 

?? 

S?l 

3? 

6 S 

699 

3? 

60 

IS 

08S 

30 

SO 

690 

ST 

7S 

66S 

?s 

66 

16 

0 7S 

31 

60 

60S 

76 

97 

6?? 

36 

S 7 

17 

090 

16 

19 

36  7 

91 

90 

07S 

60 

0 7 

10 

SOB 

22 

30 

6 7? 

63 

80 

1 100 

316 

1010 

19 

SOB 

S 7 

78 

6SS 

90 

110 

1080 

107 

S6S 

?0 

09S 

IS 

?0 

670 

96 

>?1 

913 

60 

1S1 

?1 

09S 

?9 

39 

S33 

73 

I0S 

86  3 

S0 

1 ? 7 

22 

0 70 

? 6 

10 

s?? 

100 

IS? 

77  3 

86 

1 79 

2 3 

0 7S 

?6 

31 

S19 

66 

9? 

7 36 

06 

166 

?6 

070 

22 

?0 

S06 

73 

99 

BBS 

00 

166 

?S 

000 

2 3 

30 

SS7 

119 

l 79 

6?S 

63 

106 

?8 

69? 

33 

66 

606 

ST 

I0S 

N96 

7? 

US 

?1 

60S 

22 

?9 

006 

09 

?ll 

BOS 

60 

1 1 1 

?• 

6 7S 

II 

16 

1 1 10 

166 

60S 

606 

96 

IS  3 

2 9 

67? 

10 

13 

-- 

-« 

-« 

0SJ 

66 

113 

30 

60S 

19 

? 6 

-- 

-- 

mm 

691 

TS 

160 

31 

660 

?0 

IS 

•• 

*’ 

691 

66 

1?0 

total 

I6S60 

— 

906.6 

1 609  7 

— 

36?6 . 6 

?•  1 1 9 

.. 

6069 

T 


% 


Pi  " . n f ■ . 
source:'. 


Example  of  d 
i for 


1 Source : 

L 975 » USGS , ivrenee , 


KANSAS  RIVER  BASIN 


06877600  SHOAY  HILL  RIVER  AT  ENTERPRISE.  AS. -Continued 


SuSPENOED-SEOImEnT  OISCHARGE.  MATER  TEAR  OCTOBER  197*.  TO  SEPTEMBER  1975 


APRIL 

MAT 

JUNE 

ME  AS 

ME  AN 

MEAN 

MEAN 

CONCEN- 

SEDIMENT 

ME  AN 

CONCtN- 

SEDIMENT 

ME  AN 

concen- 

SEOIMEnT 

OISCHARGE 

TRAT ION 

OISCHARGE 

OISCHARGE 

TRAT10N 

OISCHARGE 

OISCHARGE 

tration 

OISCHARGE 

OAV 

«CfS> 

ing/l i 

( TONS/OAV  » 

(CESI 

(MG/L ) 

» tons/Dat) 

<crs> 

<NG/L» 

’ •.  U * ' 

1 

6 A A 

50 

101 

70a 

1A0 

313 

1 180 

365 

1160 

2 

6lA 

51 

85 

72a 

132 

258 

1120 

a02 

1220 

3 

S07 

22 

35 

7 30 

127 

250 

1360 

306 

1 a20 

* 

572 

A 1 

63 

700 

1 A0 

307 

2A00 

1010 

0->ao 

s 

570 

30 

A 7 

817 

150 

331 

2210 

1080 

0AAU 

6 

573 

A 0 

7a 

702 

125 

20A 

1650 

782 

3a0O 

7 

582 

02 

97 

707 

87 

106 

1970 

1 OaO 

02aO 

0 

075 

90 

1 79 

009 

137 

2a  7 

2020 

1300 

7090 

9 

7 39 

A0 

90 

020 

131 

221 

3790 

1900 

20100 

10 

00A 

AS 

81 

590 

120 

20  a 

5a0O 

2a50 

36100 

11 

025 

A 1 

69 

573 

87 

135 

5090 

1090 

29000 

12 

599 

39 

63 

550 

1 A 1 

212 

3790 

1 IaO 

1 1 700 

13 

593 

AO 

0 A 

537 

1 A0 

212 

2870 

1160 

8990 

1* 

0 7 1 

s2 

76 

527 

135 

192 

2300 

1030 

0 AO  0 

IS 

977 

1 10 

290 

532 

150 

215 

1960 

7sA 

39a0 

16 

1050 

72 

20a 

521 

1 A9 

210 

1 8a0 

051 

3230 

17 

1090 

85 

250 

521 

129 

181 

1850 

098 

3a90 

10 

1000 

77 

208 

A95 

I 30 

1 7 A 

1970 

691 

3000 

19 

05a 

09 

159 

A02 

132 

165 

2220 

1020 

6110 

20 

770 

08 

1a3 

A 38 

135 

160 

1950 

652 

3a  30 

21 

750 

109 

222 

A23 

152 

17a 

2100 

0a9 

3600 

22 

723 

101 

197 

A02 

1A2 

15a 

92  30 

22a0 

25000 

23 

095 

95 

1 70 

390 

1A7 

158 

0080 

3230 

70500 

2a 

2000 

2910 

2A900 

399 

1 38 

1 a9 

12100 

2500 

81  700 

25 

A200 

3730 

A2300 

309 

106 

1 1 1 

IA100 

1990 

75800 

20 

2920 

I9|0 

15130 

30  7 

13A 

1 A 0 

1 3200 

1500 

56300 

27 

1630 

. 7 1 A 

31  AO 

A 30 

138 

160 

9000 

1590 

38600 

20 

1 160 

393 

1230 

503 

159 

210 

6300 

1510 

25700 

29 

9A0 

281 

719 

6a5 

229 

399 

As20 

1 360 

10200 

30 

051 

166 

381 

900 

A98 

1320 

3A80 

1 300 

12200 

31 

— 

— 

•" 

1090 

a 73 

1 390 

— 

TOTAL 

3O3A0 

— 

90751 

18A1  7 

— 

0788 

126610 

— 

5760a0 

JULY 

AUGUST 

SEPTE  M0E  R 

MEAN 

ME  AN 

Mt  AN 

MEAN 

CONCEN- 

SEOIMENT 

ME  AN 

CONCEN- 

SEOIMENT 

Mi  AN 

CONCIN- 

St  0 1 Ml  N T 

DISCHARGE 

TRATION 

OISCHARGE 

DISCHARGE 

TRATION 

OISCHARGE 

OISCHARGE 

TRAT ION 

01 SCHAR^E 

OAV 

.(.ESI 

(MG/L  > 

< TONS/OAV* 

ICES) 

(MG/L ' 

< TONS/OAV 1 

1CES1 

(MG/L  1 

( TONS/OAT 

1 

2A90 

1310 

0010 

52* 

12* 

1 75 

926 

213 

S1J 

2 

2900 

1 1*0 

09  30 

*90 

1 16 

153 

1010 

2*0 

07* 

3 

3130 

087 

7500 

*02 

121 

151 

9 35 

200 

SOS 

A 

35*0 

019 

78)0 

* 30 

112 

1 30 

057 

199 

*60 

5 

A10O 

9*0 

10600 

*05 

91 

100 

76* 

105 

302 

6 

A 300 

755 

89  10 

391 

9* 

99 

572 

157 

2*2 

7 

*350 

7 3* 

0620 

370 

102 

102 

510 

129 

ISO 

8 

*310 

690 

80  30 

356 

1*3 

137 

6*8 

1*0 

259 

9 

*270 

716 

8250 

3*9 

97 

91 

1090 

372 

1090 

10 

aa20 

50  7 

7010 

J3V 

1 16 

106 

932 

600 

1 7)0 

1 1 

**50 

600 

01  70 

336 

93 

0* 

0*0 

JB* 

871 

12 

**30 

60  7 

7980 

317 

100 

91 

055 

292 

67* 

13 

*090 

629 

0950 

372 

150 

151 

750 

21* 

*3  3 

lA 

2790 

5 39 

*060 

*52 

150 

103 

695 

21* 

*02 

15 

1920 

*6* 

2*10 

597 

159 

250 

60  7 

1 7* 

Jl  3 

16 

1600 

A2* 

1920 

970 

30) 

000 

05) 

160 

202 

17 

1500 

A01 

1090 

2510 

2)10 

15700 

6*  7 

1*7 

25  7 

10 

1270 

360 

1260 

2500 

31  30 

21600 

6*9 

1 36 

2 10 

19 

1090 

310 

912 

1 000 

2100 

I0S00 

7|7 

1 3* 

259 

20 

11  30 

32  3 

985 

1270 

1 110 

3010 

7 1 5 

1 16 

263 

21 

1160 

320 

1000 

1210 

0*1 

2 790 

605 

121 

22* 

22 

1 150 

321 

99  7 

9AA 

60  3 

15*0 

600 

1 16 

21  1 

23 

1 1*0 

3 39 

10*0 

050 

3*7 

00* 

662 

110 

197 

2A 

1 120 

3*2 

1010 

1 1 30 

620 

1090 

600 

1 16 

209 

25 

1110 

533 

1600 

1 1 70 

505 

1600 

606 

121 

210 

26 

1110 

112 

915 

1160 

*30 

1)70 

6 36 

1 18 

20  3 

27 

1110 

313 

9 10 

1160 

300 

1 (90 

57) 

100 

167 

20 

1090 

280 

02* 

1100 

361 

1 ISO 

*59 

90 

112 

29 

1080 

270 

707 

1200 

3*6 

1120 

*22 

80 

91 

30 

930 

220 

50  7 

1200 

35* 

1220 

*05 

9? 

106 

31 

0*6 

16  0 

279 

mo 

27» 

012 

*" 

"• 

total 

7*020 

- 

1 3O0A* 

2 7 7S0 

- 
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Smoky  Hill  River  at  New  Cambria,  Kansas 


station  identification 
OWDC  No.:  5021*3 

Agency  station  No.:  06870200 

Latitude/longitude : 385113/972752 

Agency  reporting  to  OWDC:  US02) 

’ r mile:  83.9  [Mill  is  at  the  confluence  of  the  Smoky  Hill  and 
R<  j iblican  rivers ; establish!  1 by  the  in  L9<  ‘ • ) 


Cite  description 

ron  L9<  1 S ptember  L9<  , thi  sedi mi  nl  s am]  1 :ol]  :tion  and 

stream  gaging  .-tat. ions  were  on  the  Saline  County  Highway  bridge  thul 

cr  sses  the  >mi  ky  Hill  Riv iles  soutl iwi  si  f . :w  Ian  bri  - 

ir<  klb  . rhis  . ration  i:  1 .1*  miles  upstream  fron  thi  :onf  ienci 

Sn  ky  : 1 ; and  Sol  >n  n ri  v<  :rs  and  .1  miles  1 vm:  t n an  froi  tl 
flu  nc<  >f  th<  Si  Lin  ai  1 Sn  kj  i 1 1 rivers . .-.  L:  1 leral  Ly  regu- 

Lated  by  Kai  [ Li:  ai  ■ ) . mile:  upstrean  ;1  ragi  b<  'an  in  1 reser- 

voir 17  February  1 1H8)  and  si ightly  regulated  by  Wilson  Par:  (storage  in 
thi  r serv  Lr  i ;an  ) rember  1 )(  • . Phi  trad i nl  thr  . " thi: 

i mil  , and  thi  tr  amb<  i 1 iterial  • nsists  f fim  at  L.  her 

is  no  bank  protection,  and  the  stream  is  not  navigable  for  c min.'-re  i a * 

traffic  ai  this  site . Upstrean  fron  t stati  n,  thi  tnd  i . i ri- 

n arily  for  agriculture.  ii s :ha rges  f record  rtober  19<  ' tin 

pri  sent)  nr--:  maximum  - 2i  , U 0 cl's;  r.- •an  - i>oli  cf.  ; and  minimum  - 1" 

The  sediment  loads,  of  record  (October  Id*  - September  1"  l| ' are: 
ucimum  - 98,  tons/day;  mean  - it  tons/day ; nd  minimum  - . ton/d 

.'ta  v i . m car  iiel . i • 1 1 r»  a-  i 

The  sediment,  stat  i «.  >n  was  established  ty  the  if  Kansas  id  strict 
October  lot  ; •'Llect.i  si  if  .•  ii  rent,  samples  vi,  disanti:  n i i a V:  - 
• >68.  lam]  were  collected  for  cl  ysi 

1962  to  September  197  ' an  1 fr  ■ :tober  1973  1 the  pr<  nl  . 
stag,-  has  l ner.  m*  asur  • 1 from  19*  to  th*  j r-srn'. . 9 - • live  nt  s'  at  : * -t. 

was  establish*'  1 t ■ vieilit  If  Sediment  flow  b'-twe-n  the  c i.flueno'  f the 


Solomon  and  Smoky  Hill  river:-,  (upstream  from  the  station)  and  the  con- 
fluence  of  the  Salin<  and  Sm  ky  Hill  river:  lownstream  fr  m the  sta- 

tion). ' iring  the  period  of  record,  the  USGS  Kansas  Lstri  :1  was  re- 
sponsible for  collecting  and  analyzing  the  samj  Les,  as  well  as  r 
reducing  and  reporting  the  resulting  data. 


Sample  and  data 
collection  procedures 

information  regarding  the  collection  of  sediment  sami  Les  i ien- 
tieal  to  that  presented  for  the  Kansas  River  sediment  sample  collection 
stati  at  Wameg  , Kansas  (prior  to  1 October  197!  • 

River  stagi  has  been  mi  as  ur< id  luring  thi  ( ri  J f record  . " t 
the  present)  with  the  devices  given  in  the  following  tabulation: 


Period 

1962  - piresent 

1963  - present 
196^4  - present 


Device  Used 

Wire-weight  gage 

Stevens  graphical  recorder 

Fisher-Porter  automatic  digital 
r<  :order.  Model  L5^ 


Laboratory  sample  analysis 

Information  is  identical  to  that  presented  for  the  Kansas  River 
sediment  sample  collection  station  at  W:  unego,  Kansas. 

Data  reduct,  ion  pros'  ■durcs 

Information  is-  identical  to  that  presented  for  the  Kansas  River 
sediment  sample  collection  station  at  Wamego,  Kansas. 

Lat  a reporting  [ I'oo  -luivs 

Suspend!  l-s<  limenl  lati  weri  pul  i ! 1 in  eferenci  . ...... 

data  have  been  published  daily  from  September  1962  to  the  present  in 
Referenc  . . Figuri  Alto.-  exam]  f tl  1 I ■ : rted  for 

this  station. 

1 1 'll'.1  mi  informal  ion 

Pediment  and  discharge  records  for  this  station  are  considered 
1 . bid  it  i :.  . . 'ormati  n - n t • btained  fr  m:  Districl  Jhi 

Water  , [vision,  . S.  !i  'ical  Survey , nui 

Campus  West,  Uni  vers  i.ty  of  Kansas,  Lawret,  , Kansas  .,  , 


■! 


‘ 


At  08 


J 

1 


2000 


2000 


SCALE  IN  FEET 


Figure  A148.  Site  location  for  Nev 
sediment  r, ample  collection  station 
Juadrang  " pp. 


SEDIMENT  SAMPLE 
COLLECTION  STATION 


M i 1 abor  Sell 
.4  bnniltm+ii 


KANSAS  RIVER  BASIN 


h 


6-8702.  SAOKY  MILL  RIVER  AT  NEW  C*«RIA.  KAHS. 


PARY  SOSPENOEO  SEOIMfcNT,  *ATEK  VEAk  OCTCBfM  1967  10  SEPTEMBER  I960 
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Figure  AIU9.  Example  of  sediment  data  for  New  Cambria, 
Kansas  (Source:  Water  Resources  Data  for  Kansas,  1968, 

USOS,  Lawrence,  Kansas)  (sheet  1 of  C) 
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Figure  AlU9  (sheet  2 of  2) 
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Smoky  Hill  River  Below  Kanopolis  Dam,  Kansas 


Station  identification 
OWDC  No.:  5^677 

Agency  station  No.:  196-1 

Latitude/longitude:  383700/975800 

Agency  reporting  to  OWDC:  CE 

River  mile:  183.7  (Mile  0 is  at  the  confluence  of  the  Smoky  Hill  and 

Republican  rivers;  established  by  the  CE  in  1969.) 

Site  description 

From  May  19^7  to  September  1967 , the  sediment  sample  collection 
station  was  at  the  downstream  end  of  the  discharge  outlet  tunnel  at 
Kanopolis  Dam  (Figure  A150) .-  The  dam,  a rolled-earth-filled  embankment 
15,300  ft  long  and  rising  131  ft  above  the  streambed,  is  12  miles  south- 
east of  Kanopolis,  Kansas.  Storage  in  the  reservoir  began  17  February 
19^8.  Riprap  has  been  placed  on  the  banks  in  the  vicinity  of  the  site. 
The  streambed  material  is  sandy  gravel,  and  the  channel  gradient  down- 
stream from  the  site  is  2.5  ft/mile.  This  river  is  not  navigable  for 
commercial  traffic.  Although  there  is  some  agricultural  activity  down- 
stream from  the  site,  none  is  practiced  in  the  immediate  vicinity. 

The  gaging  station  is  0.8  mile  downstream  from  the  dam  near  Langley, 
Kansas.  Annual  soil  loss  due  to  erosion  upstream  from  the  stations 
is  500-1,000  tons/square  mile.  The  discharges  of  record  prior  to  closure 
of  the  dam  (October  19^*0  to  February  19^*8)  are:  maximum  - 21,800  cfs; 

and  minimum  - 5 cfs.  (A  mean  discharge  value  for  this  period  is  not 
available.)  The  discharges  after  closure  of  the  dam  (February  19^8  to 
the  present)  are:  maximum  - 5,570  cfs,;  mean  - 353  cfs;  and  minimum  - 

0.1*0  cfs.  The  sediment  Loads  of  record  prior  to  closure  of  the  dam  (May 
19l*7  to  February  19^*8)  are:  maximum  - 10,230  tons/day;  mean  - 139  tons/ 
day;  and  minimum  - 0.31  ton/day.  The  sediment  loads  of  record  after  the 
dam  was,  closed  until  the  sediment  station  was  discontinued  (July  191*8  to 
September  1967)  are:  maximum  - 2,365  tons, /day;  mean  - 68  tons/day;  and 

minimum  - 2.7  tons/day.  The  flow  Is  completely  regulated  by  Kanopolis 


Station  chronological  record 


; 
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J 
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f. 


The  sediment  station  was  established  in  May  19**7  by  the  CE  Kansas 
City  District  (KCD)  and  operated  until  September  1967  to  monitor  the 
sediment  passing  through  the  outfall  of  the  dam  and  thus  determine  the 
trapping  efficiency  of  Kanopolis  Reservoir.  During  the  period  of  record, 
samples  were  collected  by  the  KCD  personnel  stationed  at  the  dam.  The 
samples  were  analyzed  in  the  KCD  Laboratory,  and  the  resulting  data  were 
reduced  and  reported  by  the  KCD. 

Sample  and  data 
collection  procedures 

Surface  milk-bottle  grab  samples  were  collected  weekly  by  the  KCD 
personnel.  Samples  for  chemical  analysis  were  also  obtained. 

The  gaging  station  at  Langley,  Kansas  (mile  182.9)  was  established 
by  the  USGS  Kansas  District  on  2*4  October  19*40.  The  following  tabula- 
tion lists  the  gaging  and  recording  devices  used  at  this  station  during 
the  period  of  record: 


Period 


Device  Used 


2*4  October  19*+0  - 
present 


Stevens  A-35  water-stage  recorder 
(driven  by  manometer  since  1965) 


2*4  October  19** 0 - Wire-weight  gage 

present 


1965  - present 


Fisher-Porter  automatic  digital 
recorder  driven  by  manometer 


Laboratory  sample  analysis 

Information  is  identical  to  that  presented  for  the  Big  Blue  River 
sediment  sample  collection  station  below  Tuttle  Creek  Dam,  Kansas. 

Data  reduction  procedures 

Information  is  identical  to  that  presented  for  the  Big  Blue  River 
sediment  sample  collection  station  below  Tuttle  Creek  Dam,  Kansas. 

Data  reporting  procedures 

Daily  suspended-sediment  load  data  were  published  from  May  19**7 
through  September  1967  in  Reference  11.  Daily  discharge  data  were 
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published  from  19^0  to  1961  in  Reference  12  and  since  1961  in  Refer- 
ence 10.  Figures  A151  and  152  show  examples  of  data  published  for 
these  stations. 

General  information 

Sediment  and  discharge  records  for  this  station  are  considered  to 
be  good.  Additional  information  on  this  station  can  be  obtained  from: 

U.  S.  Army  Engineer  District,  Kansas  City,  Hydrologic  Engineering  Branch, 
Water  Control  Section,  700  Federal  Building,  601  East  12th  Street, 

Kansas  City,  Missouri  6U106. 
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Figure  A150.  Site  location  for  below  Kanopolis  Dam,  Kansas, 
sediment  sample  collection  station  (Source:  U5GS  Quadrangle 

Map  for  Langley,  Kansas,  196M 
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Figure  A151.  Example  of  sediment  data  for  station  "below 
Kanopolis  Dam,  Kansas  (Source:  Suspended  Sediment  in  the 

Missouri  River,  Daily  Record  for  Water  Years  1965-1969, 

U.  S.  Army  Engineer  District,  Omaha,  Omaha,  Nebraska, 

May  1972) 
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KANSAS  RIVER  BASIN 


0M6SS00  SMOKY  HILL  RIVER  NEAR  LANGLEY.  KANSt 

01 SCHARCf , IN  CUBIC  FEET  MR  SECOMO.  HATER  YEAR  OCTOBER  IBB*  TO  SEPTEMBER  19*T 
OAV  OCT  MOV  OCC  JAN  FEB  MAR  APR  MAY  JUN  JUL  AUG  SEP 

1 B*  IS  14  IS  20  IT  24  B4  14  1,240  2,020  *0 

2 AS  IS  14  IS  20  IT  24  BS  22  3.120  1.9S0  SB 

3 B3  14  IS  IS  IS  IT  23  *0  2B  3.000  I.SBO  SB 

4 B3  14  13  IS  T.2  IB  23  IB  30  2. BOO  T34  BS 

5 S2  IS  13  IS  B.4  IB  23  IB  32  2.B30  ST*  BS 

4 BO  IS  13  IS  B.O  IB  23  IB  32  2.TT0  BIB  BB 

T SO  IS  14  14  B.O  IB  23  21  33  2, 030  *20  BS 

B TS  IS  14  14  B.O  IB  21  21  3*  2.TB0  *20  BT 

B TT  IS  14  21  *.*  IT  22  21  3*  2.T20  *12  BS 

10  TT  IS  14  22  10  IT  22  21  40  2. *40  SBB  Bfc 

11  3*2  14  14  1*  11  IB  22  22  4S  2, ISO  SSS  BS 

12  S04  14  14  IS  12  IB  20  22  S*  1,370  ST4  B3 

13  SOI  14  14  IS  12  IB  2*  21  2 SB  2.0BO  S*0  B* 

14  B44  14  14  IS  13  IT  31  21  *4*  2.670  S4T  BS 

15  B SB  14  14  IS  1*  IT  32  20  *SB  3,030  S33  B4 

1*  Bl*  14  14  IS  14  IB  94  20  *69  3,010  920  P) 

IT  3*9  14  14  IS  14  IB  *2  20  T14  2. 030  SOB  B4 

IB  IB  14  14  IS  14  IS  100  20  B2B  2,630  341  102 

IB  1.0  IS  14  IS  14  1*  100  20  1,100  2.TS0  1*0  40* 

20  T.*  IS  IS  IB  14  IS  100  IB  1,430  2,*S0  1SB  ST* 

21  IS  IS  IS  IT  14  IS  BB  IB  BOB  2,2*0  IS*  *S0 

22  I*  IS  14  IT  IS  IB  BS  IB  1,100  1,110  130  702 

23  1*  IS  14  IT  IS  IS  0)  IB  f,T30  SOI  B3  *02 

24  IS  IS  14  IB  14  IT  B|  IS  I.S40  991  «9  **9 

23  14  IS  14  IB  14  IB  Bl  IB  1,040  9*1  BS  SI2 

2*  14  IS  1*  IB  1*  IB  SB  IT  1,0*0  442  03  S4T 

2 T 14  I*  14  IT  IT  IB  S«  1*  2.B30  1.0*0  03  B7T 

26  14  IS  I*  IS  I*  IB  87  1*  3,940  1,190  92  1,020 

20  IS  IS  14  IS IB  ST  20  3,200  SB1  Bl  1,000 

30  IS  1*  14  IB IB  SB  20  3,210  *11  91  9TS 

31  IS  14  IB  20  20  1.  ISO  90  

TOTAL  *,007.6  442  *32  SOB  STI.O  SSB  I.BT3  TT3  28,871  *4, *4 7 IS, 3*1  10,98* 

MEAN  194  14.7  19. B |*.4  13.9  1B.0  SS.B  2 4.9  9*2  2.0BS  SOI  9** 

MAI  944  I*  IS  22  20  20  10o  B*  9,340  9,240  2,020  1.020 

MIN  1.0  14  19  14  T.2  1*  21  1*  IB  9*1  90  BB 

AC-FT  11,920  BT  7 BS7  1,010  79*  1. 110  9,320  1.S30  37,270  128.200  30,890  21,790 

CAL  VR  |B**  TOTAL  S7,S92.S  MEAN  IS*  MAI  1.040  N|N  1.0  AC-FT  114,100 

HTR  YR  10*7  TOTAL  190, Bit.*  MEAN  SSS  MAI  3,340  MIN  1.0  AC-FT  239,900 


Figure  A152.  Example  of  discharge  data  for  near 
Langley,  Kansas  (station  below  Kanopolis  Dam) 

( Source : Surface-Water  Supply  of  the  United 

States  1966-1970,  Part  6,  Missouri  River  Basin, 
U.  S.  Government  Printing  Office,  Washington, 

D.  C.,  1972) 


Solomon  River  at  Niles,  Kansas 


Station  identification 
OWDC  No.:  5021+9 

Agency  station  No.:  O68769OO 

Latitude/longitude:  385808/97283I+ 

Agency  reporting  to  OWDC:  USGS 

River  mile:  21.6  (Mile  0 is  at  the  confluence  of  the  Smoky  Hill  and 

Solomon  rivers;  established  by  the  CE  in  1969. ) 

Site  description 

The  sediment  sample  collection  and  stream-gaging  stations  are  on 
an  Ottawa  County  Highway  Bridge  that  crosses  the  nonnavigable  (for  com- 
mercial traffic)  Solomon  River  0.8  mile  west  of  Niles,  Kansas  (Figure 
A153).  In  this  vicinity  the  streambanks  are  unprotected,  and  the  adja- 
cent land  is  used  primarily  for  agriculture.  The  streambed  material 
consists  of  silt  and  occasionally  fine  sand,  and  the  channel  gradient 
through  this  reach  is  1.5  ft/mile.  Annual  soil  loss  due  to  erosion  up- 
stream is  500-1,000  tons /square  mile.  Natural  flow  has  been  regulated 
since  1969  by  Glen  Elder  Dam  and  to  a lesser  degree  by  many  small  diver- 
sions for  irrigation.  From  1917  to  1969,  the  discharges  of  record  are: 
maximum  - 178,000  cfs;  mean  - 580  cfs;  and  minimum  - 1 cfs.  From  1969 
to  the  present,  the  discharges  of  record  are:  maximum  - 26,200  cfs; 

mean  - 520  cfs;  and  minimum  - 12  cfs.  From  1957  to  1969,  the  sediment 
loads  of  record  are:  maximum  - 83,200  tons/day;  mean  - 11,200  tons/day; 

and  minimum  - 6 tons/day.  From  1969  to  the  present,  the  sediment  loads 
of  record  are:  maximum  - 1+5,1+00  tons/day;  mean  - 2,81+1  tons/day;  and 

minimum  - 0.0  ton/day. 

Gtation  chronological  record 

The  sediment  station  was  established  by  the  USGS  Kansas  District 
in  1957  to  monitor  the  sediment  contribution  of  the  Solomon  River  to  the 
Smoky  Hill  River.  During  the  period  of  record,  the  collection  and  anal- 
ysis of  samples,  as  well  as  t ho  reduction  and  publication  of  the  result- 
ing data,  have  been  the  responsibility  of  the  USGS  Kansas  District. 
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Sample  and  data 
collection  procedures 

During  the  period  of  record,  the  USGS  Kansas  District  took  depth- 
integrated  samples  on  a periodic  (usually  monthly)  basis,  following  the 
collection  procedures  used  by  the  USGS  for  taking  monthly  samples  at  the 
Kansas  River  sediment  sample  collection  at  Wamepo,  Kansas. 

The  USGS  has  been  gaging  in  the  vicinity  of  Niles  since  May  1897 , 
except  for  the  period  from  1 October  1903  through  30  September  1917- 
The  following  tabulation  summarizes  the  locations  of  the  gaging  and  re- 
cording devices  used  during  the  period  of  record: 


Period 


Locality 


Device  Used 


May  1897  - 

30  November  1903 


Niles  (mile  21.6) 


Nonrecording  gage 


1 October  1917  - 
31  May  1919 


Darling  Point  Highway 
Bridge  near  Bennington 
(mile  18.6) 


Enameled  staff  gage 


1 June  1919  - 
10  February  1939 


26  April  1931  - 
present 


Downstream  side  of  Ottawa 
County  Highway  Bridge, 
Niles  (mile  21.6) 

Downstream  side  of  Ottawa 
County  Highway  Bridge, 
Niles  (mile  21.6) 


Chai n-and-weight  page 


Stevens  A-39  Continuous 
water-stage  recorder 


11  February  1939 
present 

22  March  1963  - 
present 


Downstream  side  of  Ottawa 
County  Highway  Bridge, 
Niles  (mile  21.6) 

Downstream  side  of  Ottawa 
County  Highway  Bridge, 
Niles  (mile  21.6) 


Chain-und-weight  ’age 


Fisher-Porter  automatic 
digital  recorder. 
Model  15l2,  driven  by 
manometer* 


* With  binary  decimal  transmitter,  which  enables  query  by  National 
Weather  Service. 

Laboratory  sample  analysis 

Samples  were  analyzed  at  the  USGS  Laboratory  in  Lawrence,  Kansas. 
Standard  USGS  procedures  (and  laboratory  sheets)  are  used  to  determine 
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the  concentration  of  suspended  sediment  present  in  each  sample 
(Reference  lb). 

Data  reduction  procedures 

Daily  sediment  loads  are  computed  by  multiplying  the  product  of 
the  mean  daily  discharge  (cfs)  and  the  mean  concentration  (mg/l)  by 
0.0027  to  convert  to  tons  per  day.  This  computation  has  been  automated 
since  1972. 

Data  reporting  procedures 

Suspended-sediment  load  data  were  published  through  water  year  i960 
in  Reference  16  and  since  that  date  in  Reference  22.  Beginning  with 
water  year  1975,  only  monthly  values  are  being  published  in  Reference  22. 
Discharge  data  were  published  for  years  prior  to  water  year  1961  in  Ref- 
erence 12  and  since  that  date  in  Reference  10.  Figure  A15^  shows  an  ex- 
ample of  discharge  and  suspended-sediment  data  for  this  station.  These 
data  are  also  included  in  the  Environmental  Protection  Agency's  STORET 
System. 

General  information 

Sediment  and  discharge  records  are  considered  to  be  good,  except 
those  for  the  winter  months,  which  are  poor.  Additional  information  on 
this  station  can  be  obtained  from  the  District  Chief,  Water  Resources 
Division,  U.  S.  Geological  Survey,  1950  Avenue  A - Campus  West,  Univer- 
sity of  Kansas,  Lawrence,  Kansas  660U5. 
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Figure  A153.  Site  location  for  Niles,  Kansas,  sediment 
sample  collection  station  (Source:  USGS  Quadrangle 

Map  for  Niles,  Kansas,  1955) 


KANSAS  RIVER  BASIN 
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Figure  A15^.  Example  of  in- 
stantaneous discharge  and 
suspended-sediment  data  for 
Niles,  Kanr as  (Source:  Water 

Resources  Data  for  Kansas , 
ll>75,  USOS,  Lawrence,  Kansas) 


Wapsipinicon  River  near  DeWitt,  Iowa 


Station  identification 
OWDC  No.:  5U610 

Agency  station  No.:  None,  only  name  is  used  by  agency 

Latitude/longitude : UlU555/903200 

Agency  reporting  to  OWDC:  CE 

River  mile:  l8.2  (Mile  0 is  at  the  confluence  of  the  Wapsipinicon  and 

Mississippi  rivers;  established  by  the  CE  about  1935.) 

Cite  description 

The  sediment  and  gaging  stations  are  on  the  U.  S.  Highway  6l  Bridge 
that  crosses  the  Wapsipinicon  River  ^ miles  south  of  DeWitt,  Iowa 
(Figure  A155) . There  is  heavy  tillage  as  well  as  some  wooded  areas  near 
both  banks  in  the  vicinity  of  the  sampling  station;  neither  bank  is 
protected,  and  there  are  no  artificial  levees.  The  sediment  station  is 
at  the  downstream  end  of  a slight  bend.  The  Wapsipinicon  River  is  not 
navigable  for  commercial  traffic,  and  virtually  no  commercial  or  indus- 
trial activities  exist  upstream  from  the  station  except  some  pleasure 
boating.  The  streambed  material  consists  of  sands  and  silts,  and  the 
approximate  channel  gradient  in  this  reach  is  2.0  ft/mile.  The  dis- 
charges measured  during  the  period  of  record  (June  193^  to  the  present) 
are:  maximum  - 29,900  cfs;  mean  - l,hU7  cfs;  and  minimum  - 70  cfs.  No 
mean  sediment  load  for  the  period  of  record  (19^3  to  the  present)  is 
available,  but  the  mean  daily  suspended-sediment  load  for  water  year  197^ 
was  !*,883  tons/day. 

Station  chronological  record 

The  sediment  sample  collection  station  was  established  in  lQh2  to 
determine  sediment  loads  on  the  Wapsipinicon  River  because  of  the  pro- 
posed reservoir  upstream  at  Central  City,  Iowa.  The  reservoir  was  never 
constructed;  however,  the  sampling  program  has  been  continued.  Cample 
collection  is  a cooperative  effort  of  the  USGS  Iowa  District  and  the  CE 
K'.'ck  island  hi  strict  (KID).  Suspended-sediment  samples  were  analyst  1 by 
the  RID  Laboratory  before  196?  and  by  the  USCIS  Sedimentation  Laboratory, 

Al423 


Iowa  City,  Iowa,  since  that  date.  Data  reduction  is  the  responsibility 
of  the  RID. 

Sample  and  data 
collection  procedures 

Depth-integrated  suspended- sediment  samples,  as  well  as  temperature 
and  unofficial  gage-height  readings,  have  been  collected  daily  (except 
on  those  days  when  the  ice  cover  was  too  thick  for  sampling)  since  I9U2 
by  USGS-paid  observers.  Prior  to  1950,  the  Rock  Island  sampler  was 
used,  and  since  that  time,  the  US  D-U3  sampler  has  been  used  to  collect 
suspended-sediment  samples.  The  Rock  Island  sampler  is  discussed  in  the 
description  of  the  Des  Moines  River  sediment  sample  collection  station 
near  Tracy,  Iowa.  The  use  of  the  US  D-l*3  sampler  is  discussed  in  Refer- 
ences 3 and  IT. 

River  stage  data  have  been  collected  daily  by  the  USGS  at  their 
DeWitt  gaging  station  since  June  193^.  From  193^  to  1965,  river  stage 
was  recorded  with  a Stevens  Type  A recorder;  this  device  was  replaced 
by  a Stevens  A-35  recorder,  which  is  in  current  use.  The  RID  personnel 
furnish  four  discharge  measurements  annually  to  the  USGS  Iowa  District. 
Laboratory  sample  analysis 

Information  is  identical  to  that  presented  for  the  Des  Moines  River 
sediment  sample  collection  station  near  Tracy,  Iowa. 

Data  reduction  procedures 

Information  is  identical  to  that  presented  for  the  Des  Moines  River 
sediment  sample  collection  station  near  Tracy,  Iowa. 

Data  reporting  procedures 

The  daily  suspended- sediment  load  values  have  never  been  published. 
The  RID,  however,  is  attempting  to  obtain  computer  printouts  (for  in- 
house  use  at  present)  of  its  data  at  least  as  far  back  as  1968.  An  ex- 
ample is  shown  in  Figure  A156.  Daily  discharge  values  are  published  by 
the  USGS  in  Reference  15. 

General  information 

Information  concerning  the  sediment  sample  station  on  the  Wopsipin- 
icon  River  near  DeWitt,  Iowa,  can  be  obtained  from:  U.  S.  Army  Fngineer 

District,  Rock  Island,  Hydraulics  Section,  Clock  Tower  Building,  Rock 
Island,  Illinois  61201. 
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Figure  A156.  Example  of  sediment  data  for  DeWitt, 
Iowa  (printout  provided  by  U.  S.  Army  Engineer 
District,  P ek  Island) 
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